
Mission Statement 

We will be the preferred strategic link between our suppliers 
and customers. We will serve today's needs for electronic 
components, systems, and services - and tomorrow's 
needs for technology. We will be among the top indepen- 
dent distributors. We will provide our investors with attrac- 
tive financial growth and our employees with an equal 
opportunity for personal and professional growth. We take 
pride in our culture, dedicated to: Integrity, Flexibility, 
Fairness, Growth, Quality, Success in all regards. We are 
committed to doing what we say we will do! 



CORPORATE HEADQUARTERS 

CLEVELAND, OH 

4800 East 131st Street 
Cleveland, OH 44105 
TEL: 216-498-6305 
FAX: 216-663-1004 



COPYRIGHT© 1995. BOURNS, INC. LITH0 IN U.S.A. DP 4/95 3.5M/K5008 



?l? 



illllllt 



Page 



I. Company Overview 

II. Product Specifications 



Trimmers 



Ultra-Minia 



6 



Resistor Networks ...Jf?. 

Switches 



ure 

Tib 




Electronic Components RC4 




L 



cfp 



1 

D 



X^tjjcodci^ >j| ••»« >^I^mh» * *Jp^ * ' ****{** 

Panel Controls *. 

Precision Potentiometers a— 

Linear Motion Potentiometers j^. 



i i baa 




rT|jsu|e Sensors I J 

& * ^ \. A 

Turns-Counting Dials 
Inductive Components 
Chip Resistor Arrays 

Chip Resistors 374 

Modular Contacts J^£&v 378 




III. Alpha-Numeric Part Number Index 380 

IV. Worldwide Sales Offices 387 



Today, Bourns emptovees have a mission 

that is vastly different from the operations 
and objectives of the past. The speed of new 
product development has prompted manu- 
facturers to design and produce new products 
in far less time, at a lower cost, and with 
higher quality than in the past. We understand 
the challenges that test today's manufacturer 
and the ability to participate in a global 
business environment. We are committed to 
being part of the successes with new and 
more efficient products than ever before. 



Meeting the Needs of a New Qeneration 



While the industry is changing, we will not 
lose sight of the past, and 
our roots - dating back to 
Marian Bourns' invention of 
the linear motion potentiometer in 1947 and 
the trimming potentiometer in 1952. Over the 
years our business philosophy has earned 
us a reputation for high-quality resistive 
components that perform year after year and 
give buyers peace of mind when choosing 
Bourns. We appreciate the trust our 
customers place in us, as we meet the 
new criteria our industry demands. 




New Technologies and Products 

This Solutions Guide is growing to meet our 
customers' requirements. We appreciate the 
need to reduce the number of suppliers. We, 
too, are choosing only our best suppliers 
to do business with, thereby reducing 
costs to you, our customer. Consequently, 
we strive to provide an increasing number 
of products that add 
value to your designs 
and to the end cus- 
tomer's appreciation 
of your product. 



You will find a new line of pro 
ducts in this edition of the 
Solutions Guide. Worldwide 
offering of inductive components, 
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ASIC encoders, chip resistors, chip arrays, 



new additions to our product offering. In the 
coming months Bourns will continue to offer 
new products as never before. Therefore, we 
encourage you to challenge us with your 
design requirements. We may have a solution 
on the drawing board to meet your needs. 
And your innovative application of our new 
technology may make your "product idea" 
a "product reality." 

Global Manufacturing Centers 

To support our customers, we have established 
a worldwide network of automated high- 
volume manufacturing facilities. This affords 
customers the local supply levels they need 
at their global locations, with the security that 
they are receiving the same high quality 
component in China as they are in Ireland, 
for example. It also allows us to provide 
24-hour design services and manufacturing 
capacities to meet demands in a timely 
manner. 

Bourns operates ten manufacturing 
centers worldwide. They are located in 
Riverside, California; Logan, Utah; Ogden, 
Utah; Tijuana, Mexico; La Mesa, Mexico; 
Cork, Ireland; Hillend, Scotland; Lin-Kou, 
Taiwan; Heredia, Costa Rica; and Xiamen, 
China. 

Recon/Optical, Inc., a Bourns subsidiary 
located in Barrington, Illinois, is a worldwide 
supplier of imaging and sighting equipment. 
For more information, call (708) 381-2400. 

Insistence on Quality and Continuous 
Improvement 

Bourns has always been committed to 
producing high-quality products. However, 
today this commitment is an even bigger 
focus. Bourns products are now manufactured 



throughout the world in ISO 9000 certified 
facilities. ISO's quality standards are inter- 
nationally recognized in over 90 countries. 
Bourns is proud to be one of 4,000 compa- 
nies in the United States and 
Canada registered to one £° % 
of the ISO 9000 stan- certified 
dards. Many of our manu- ^ 
facturing centers have 
achieved ISO 9001 certification, 
which is the most comprehensive of the ISO 
standards. This governs the consistency of 
measurement and independent assessment 
of our design, development, production and 
installation of a product to the customer's 
specification. 

In addition, it is our mission to achieve 
100% on-time deliveries to our customers. 
We define this as three days early and zero 
days late. 

Continuous improvement is the vehicle 
by which we meet our commitments at 
Bourns. We welcome your comments and 
suggestions about our business practices 
and service to our customers. Our mission 
is to continuously improve our technologies, 
systems, products and services to maintain 
a role of industry leadership with the highest 
level of integrity. 

Environmentally Conscious and 



Bourns strives to be a good corporate 
citizen and environmentally conscious in 
every way we can. We have eliminated 
Ozone Depleting Substances from all of our 
manufacturing processes and facilities. Our 
shipping department has changed their 
packing material to one that is easily 
biodegradable. Recycling is a regular part 
of our waste elimination process. Bourns 
has an extensive rideshare program to 
reduce air pollution and traffic congestion, 



and we are constantly seeking new ways to 
improve our environment. 



The Bourns Mission 



Automated Forecast Sharing and EDI 

Bourns has implemented a new forecast 
sharing program in response to our 
customers' requests. We now have the 
ability to automatically analyze a customer's 
product requirements and compare it to our 
own production schedules to guarantee 
that we meet production needs. This system 
has helped customers with improved 
ordering accuracy, quicker responses, and 
more time to spend on other issues. 



Electronic Data Interchange (EDI) is also 
a valuable tool for our customers. On 
average, eighty percent of our new orders 
are received and processed via EDI with our 
manufacturer's representative companies, 
distributors and OEM customers. The 
system is used for transactions such as 
invoices, shipping schedules, purchase 
orders, changes and acknowledgements, 
and the automated forecast sharing 
program outlined above. EDI has helped 
Bourns and its partners achieve significant 
cycle-time, error-reduction, and transaction 
improvements. 

Welcome to the Bourns Electronic 
Components Solutions Guide. If you are 
unable to find a solution to your design 
problem within these pages, please contact 
a Bourns representative today. 



Bourns serves customers on a global 
basis with technological products of 
innovative design, superior quality 
and exceptional value. We commit 
ourselves to excellence, to the 
continuous improvement of our 
technologies, systems, products and 
services, to industry leadership and 
to the highest level of integrity. 



Gordon L. Bourns 
President 
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POURNS 



PRODUCT SELECTION GUIDE 
TRIMMERS 

Surface Mount Packages 



Model 
Number 


Element 
Technology 


Number 
of Turns 


Sealed 
Open 


Size 


Packaging 
Options 


Adjust 


Page 
No, 


Cermet 


W/W 


Single 


Multi 


Sealed 


Open 


2mm 


3mm 


4mm 


5mm 


1/4" 


.35" 


See 
Note 1 


See 
Note 2 


3214 








• 


• 








• 








E 


T,S 


12 


3224* 








• 


• 








• 








E 


T,S 


14 


3269* ** 


























G,T 


T,S 


58 


3272* ** 


























G,T 


S 


58 


3302 


























E 


T 


27 


3303 


























E 


T,B 


29 


3304 


























E 


T 


31 


3313* 
















• 










E 


T 


36 


3314 


















• 








E,G,T 


T,S 


37 


3324* 


















• 








E 


T 


42 


3325** 






















• 




T 


T,S 


58 


3335* ** 




















• 






E,G 


T 


58 


3363** 












• 




• 










E 


T 


58 


3364 












• 






• 








E 


T,B 


49 


3373* 










• 






• 










E 


T 


52 


3374* 










• 








• 








E 


T 


53 



NOTE 1 : Standard packaging; some options may require alternate packaging. Consult factory. 
T = Tube, B = Bulk, E = Embossed Tape - 7" Reel, G = Embossed Tape - 13" Reel 

NOTE 2: T = Top Adjustment, S = Side Adjustment, B = Bottom Adjustment 

'Indicates patented models. 

** Optional products (not recommended for new designs). 



Specifications are subject to change without notice. 
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POUHNS 



PRODUCT SELECTION GUIDE 
TRIMMERS 

Commercial/Industrial Through-Hole Sealed Packages 



Model 
Number 


Element 
Technology 


Number I «i 
of Turns j 


Packaging | Adjust 
Options | 


Page 
No. 


Cermet 


WW 


Single 


Multi 


1/4" Sq. 


5/16" Sq. 


3/8" Sq. 


1/2" 


3/4" 


1-1/4" 


See Note 1 


See 
Note 2 




2U 


• 






• 










20mm 




T 


S 


CO 

DO 


3005 




• 




• 










• 




T 


S 


c o 

bo 


3006 


• 






• 










• 




T 


s 


9 


3009 


• 






• 










• 




T,B 


s 


58 


3057 




• 




• 












• 


T,B 


s 


10 


3059 


• 






• 












• 


T,B 


s 


1 1 


3082 


• 






• 








• 






T 


s 


58 


3099 


• 






• 










• 




T 


s 


58 


3250 




• 




• 








* 






T,B 


T,S 


16 


3252 


• 






• 








• 






IB 


T,S 


17 


3260 




• 




• 


• 












T 


T,S 


18 


3262 


• 






• 


• 












T 


T,S 


19 


3266 


• 






• 


• 












T 


T,S 


20 


3290 




• 




• 






• 








T,B 


T,S 


21 


32y2 


• 






• 






• 








T,B 


IS 


no 

22 


3296 


• 






• 






• 








T,R 


T,S 


23 


3296- LC2 


• 






• 






• 








T,B 


T,S 


24 


none /™\TH * 

3296-01 1 


• 






• 














T 


T,S 


25 


3299 


• 






• 














T,B 


T,S 


26 








• 




• 












T,B 


T,S 


58 








• 




• 












T,B,R 


IS 


A A 

44 


3339 








• 




• - 










T,R 


IS 


45 


3345" 




• 


• 










• 






B 


T,S 


58 


3362 






• 




• 












T,R 


T,S 


47 


3386 






• 








• 








T,B,R 


T,S 


54 


3386-HV2 






• 








• 








T 


T,S 


56 


3386-HV3 






• 






• 

I 








T 


T,S 


56 


3386-OT1 






• 








• 








T,B 


T 


57 



NOTE 1 : Standard packaging; some options may require alternate packaging. Consult factory. 
T = Tube, B = Bulk, R = Tape and Reel 

NOTE 2: T = Top Adjustment, S = Side Adjustment 

"Indicates patented models. 

"Optional products (not recommended for new designs). 



POURNS 



PRODUCT SELECTION GUIDE 
TRIMMERS 



Open Frame Packages 



Model 


Element 
Technology 


Number 
of Turns 


Mounting 
Type 


Size 


Packaging 
Options 


Adjust 


Page 


Number 


Cermet 


Carbon 


Single 


Multi 


SMT 


Leaded 


2mm 


3mm 


4mm 


6mm 


9mm 


3/8" 


See Note 1 


See 
Note 2 


No, 


3302 


























E 


T 


27 


3303 


• 








• 






• 










E 


T,B 


29 


3306 


• 


















• 






B 


IS 


33 


3309 


• 




















• 




B 


T.S.B 


34 


3316" 




• 


















• 




B 


T,S 


58 


3318 




• 
















• 






T,B 


IS 


39 


3319 




• 


















• 




B 


T.S.B 


40 


3352 


• 






















• 


B 


T,S 


46 


3359/VA05" 


• 






















• 


T,B 


T,S,B 


58 


3363" 


• 








• 






• 










E 


T 


58 


3364 


• 








• 








• 








E 


T,B 


49 



"Europe 

Application Specific Products (Low Current, High Voltage, Center Taps) 



Model 
Number 


Element 
Technology 


Number 
of Turns 


Size 


Packaging 
Options 


Adjust 


Page 


Cermet 


— — 1 

WW 


Single 


Multi 


1/4" 


5/16" 


3/8" 


1/2" 


3/4" 


1-1/4" 


See Note 1 


See 
Note 2 


No. 


3296-LC2* 


• 






• 






• 








T 


T,S 


24 


3296-OT1* 


• 






• 






• 








T 


T,S 


25 


3386-HV2 


• 




• 








• 








T 


IS 


56 


3386-HV3 




















T 


T,S 


56 


3386-OT1* 


• 




• 








• 








T,B 


T 


57 



Military Products 



j Number 


Element 
Technology 


Turns 


1 , 

Size 


, 

Packaging 
Options 


Adjust 


Page 
No. 


Cermet 


W/W 


Single 


Multi 


1/4" 


3/8" 


1/2" 


1-1/4" 


See 
Note 1 


See 
Note 2 


RJ 12 
















• 


T,B 


S 


11 


RJ 22 














• 




T,B 


IS 


17 


RJ/RJR 24* 












• 






T,B 


IS 


23, 22 


RJ/RJR 26 










• 








T 


S,T 


19 


RJ/RJR 50 






• 




• 








T 


T 


44 


RT 12 




• 












• 


TJ3 


S 


10 


RT/RTR 22 




• 










• 




IB 


IS 


16 


RT/RTR 24 




• 








• 






T 


IS 


21 


RT26 




• 






• 








T 


IS 


18 



NOTE1: Standard packaging; some options may require alternate packaging. Consult factory. NOTE 2: T = Top Adjustment, S = Side Adjustment, 

T = Tube, B = Bulk, E = Embossed Tape - 7" Reel, G = Embossed Tape - 13" Reel B = Bottom Adjustment 

* Indicates patented models. "Optional products (not recommended for new designs). 

Specifications are subject to change without notice. 
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CERMET / INDUSTRIAL / SEALED 


) ' 


■ Low PC board profile - only 1/4" high 




■ Panel mount option available (see page 62 for details) 




■ Transparent housing available, setting visually without 




hook-up and instrumentation ("P" style only) 


POURNS 





Model 3006 

Trimpot® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

10 to 5 megohms 

(see standard resistance table) 

Resistance Tolerance ±10% std. 

(tighter tolerance available) 
Absolute Minimum Resistance 

1.0% or 2 ohms max. 

(whichever is greater) 
Contact Resistance Variation 

1 .0% or 1 ohm max. 

(whichever is greater) 

Adjustability 

Voltage ±0.01 % 

Resistance ±0.05% 

Resolution Infinite 

Insulation Resistance 500 vdc. 

1 ,000 megohms min. 

Dielectric Strength 

Sea Level 1,000 vac 

80,000 Feet 250 vac 

Adjustment Angle 15 turns nom. 

Environmental Characteristics 

Power Rating (400 volts max.) 

70°C 0.75 watt 

150°C watt 

Temperature Range -55°C to +1 25°C 

Temperature Coefficient ±100ppm/°C 

Seal Test 85°C Fluorinert* 

Humidity MIL-STD-202 Method 103 

96 hours 
(3% ATR, 20 Megohms IR) 

Vibration 20G (2% ATR; 2% AVR) 

Shock 50G (2% ATR; 2% AVR) 

Load Life ....1 ,000 hours 0.75 watt 70°C 

(4% ATR) 

Rotational Life 200 cycles 

(3% ATR; 1 % or 1 ohm, 
whichever is greater, CRV) 

Physical Characteristics 

Torque 5.0 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals Solderable pins 

Weight 0.04 oz. 

Marking Manufacturer's 

trademark, resistance code, 
terminal numbers, date code, 
manufacturer's model number 
and style 

Wiper Positioning 50% nominal 

Flammability U.L 94V-0 

Standard Packaging 25 pes. per tube 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 



COMMON DIMENSIONS 

— 19.05 - 



.76- 



-H f— 1.52 
□ 



38 MIN. 
5.33 ± .89 



6.35 
4.70 ± .38 



\51 ± .03 
DIA. PINS 
TYP. 

-4.83 



'ADJ. SLOT 2.36 DIA. 
.79 DEEP .64 WIDE 



3006P 




TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



ccw(1 




CLOCKWISE 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


10 


100 


20 


200 


50 


500 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


25,000 


253 


50,000 


503 


100,000 


104 


200,000 


204 


250 000 


254 


500,000 


504 




105 


2,000,000 


205 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 

3006 

Model 1 

Style 



1 - 103 Z 



Standard or Modified 

Product Indicator 

-1 = Standard Product 
-7 = Transparent Housing 

Resistance Code 



Optional Suffix Letter - 
Z = Panel Mount 



(Factory Installed) 
Consult factory for other available options. 



1-1/4" RECTANGULAR / MULTITURN 
WIREWOUND / INDUSTRIAL / SEALED 

■ Listed on the QPL for style RT12 per MIL-R-27208 

■ Panel mount option available (see page 62 for details) 



® 




Model 3057/RT12 

Trimpot® Trimming Potentiometers 




Electrical Characteristics 

Standard Resistance Range 

3057 10to50K ohms 

RT12 10to20K ohms 

(see standard resistance table) 

Resistance Tolerance ±5% std. 

(tighter tolerance available) 

Absolute Minimum Resistance 
...0.1 % or 1 ohm max. (whichever is greater) 

Noise 100 ohms ENR max. 

Resolution See standard resistance table 

Insulation Resistance 500 vdc. 

1 ,000 megohms min. 

Dielectric Strength - 3057 

Sea Level 1 ,500 vac 

70,000 Feet 400 vac 

Dielectric Strength - RT1 2 

Sea Level 900 vac 

80,000 Feet 350 vac 

Adjustment Travel 22 turns nom. 

Environmental Characteristics 

Power Rating @ 70°C 

3057 1 watt 

Power Rating @ 85°C 

RT12 0.75 watt 

Power Rating @ 150°C watt 

Temperature Range 

3057 -55°Cto+150°C 

RT12 -65°C to+150°C 

Temperature Coefficient ±50ppm/°C 

Seal Test 85°C Fluorinert* 



(pin styles only) 
202 " 



Humidity MIL-STD-202 Method 106 

96 hours 

(3057 - 2% ATR, 100 Megohms IR) 
(RT12 - 1% ATR, 10 Megohms IR) 

Vibration 

3057 30G (1 % ATR; 0.5% 

+ resolution AVR) 

RT12 20G (1% ATR; 0.5% 

+ resolution AVR) 

Shock 1 0OG (1 % ATR; 0.5% 

+ resolution AVR) 

Load Life 

3057 1 ,000 hours 1 watt @ 70°C 

(2% ATR) 

RT12 1 ,000 hours 0.75 watt @ 85°C 

(2% ATR; 2% + resolution AVR) 
Rotational Life 200 cycles (2% ATR) 

Physical Characteristics 

Torque 5.0 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals 

3057 Solderable pins and lugs 

RT12 MIL-STD-202; Method 208 

Flexible leads (7 strands of 30 AWG) 

Weight 0.1 Ooz. 

Marking 

3057 Manufacturer's trademark, 

resistance code, terminal numbers, 
date code, manufacturer's model 
number and style 

RT12 Mil-spec part number 

Wiper Set at CW End 

Flammability U.L. 94V-0 

Standard Packaging 

P&Y Style 10 pes. per tube 

L&J Style 25 pes. per bag 
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3057L/RT12 

COMMON DIMENSIONS 



31.75 
- 25.4 - 



£ 



-3.18 ±.25 
1.47 ±.56 



|— 1.47 j 



I 



2.36 DIA. 
MTG. HOLES (2) 



ADJ. SLOT 2.92 ±.38 DIA 
.60 WIDE X. 76 DEEP 



4.83- 




-6.10TYP. 
N LEADS 152.4 MIN. LENGTH 



8.00 ± .38 



± 



2.67 ±.25 | 1~ 

3.43 ±38 



3057J 



o 



o 


-1 3.80 











©^©^ ©" 



T2.54-~| |— 



Li 

"-.': 



1—7.62 — 



-17.78- 



-6.35 



3057P/RT12 



o 
©tl# 



j— 17.78 - 
■ 22.86 — 



O 







6.60 12.70 1 .76 



.71 ± .025 DIA.' 







TOLERANCES: l 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



3057Y/RT12 



o 



o 



1 



~T ¥ F 

©lj ©tf ©t 



7.62- 



•17.78- 



T 



12.70 ±76 



6.35 



2.54- 



o 1 



Z54_ 







RED (|) WIPER 

YELLOW (D^WVWW-® GREEN 
CCW CLOCKWISE ► CW 



STANDARD RESISTANCE TABLE 







Nominal 


Resistance 


Resistance 


Resolution 


(Ohms) 


Code 


(Percent) 


10 


100 


2.40 


20 


200 


1.90 


50 


500 


1.40 


100 


101 


1.00 


200 


201 


0.86 


500 


501 


0.89 


1,000 


102 


0.72 


2,000 


202 


0.58 


5,000 


502 


0.43 


10,000 


103 


0.34 


20,000 


203 


0.31 


50,000 


503 


0.24 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 

3057 

Model 1 



Style 

Standard or Modified 
Product Indicator 



L - 1 - 103 M 



-1 = Standard Product 

Resistance Code 

Optional Suffix Letter 

M = Panel Mount 

(Factory Installed) 

See page 70 for RT12 ordering information. 
Consult factory for other available options. 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 
""Fluorinert" is a registered trademark of 3M Co. 



1-1/4" RECTANGULAR / MULTITURN 
CERMET / INDUSTRIAL / SEALED 

■ Listed on the QPL for style RJ12 per MIL-R-22097 

■ Panel mount option available (see page 62 for details) 




Model 3059/RJ12 

Trimpot® Trimming Potentiometer 




Electrical Characteristics 

Standard Resistance Range 

3059 10 to 5 megohms 

RJ12 10 to 1 megohm 

(see standard resistance table) 

Resistance Tolerance ±10% std. 

(tighter tolerance available) 
Absolute Minimum Resistance 

1 % or 2 ohms max. 

(whichever is greater) 
Contact Resistance Variation 

1.0% or 1 ohm max. 

(whichever is greater) 

Adjustability 

Voltage ±0.01 % 

Resistance ±0.05% 

Resolution Infinite 

Insulation Resistance 500 vdc. 

1,000 megohms min. 

Dielectric Strength 

Sea Level 900 vac 

70,000 Feet 350 vac 

Effective Travel 22 turns nom. 

Environmental Characteristics 

Power Rating @ 70°C (400 volts max.) 

3059 1.0 watt 

Power Rating @ 85°C 

RJ12 0.75 watt 

Power Rating @ 150°C Owatt 

Temperature Range -55°C to +150°C 

Temperature Coefficient ±100ppm/°C 

Seal Test 85°C Fluorinert* 

(pin styles only) 
Humidity MIL-STD-202 Method 106 

3059 (2% ATR, 10 Megohms IR) 

RJ12 (1 % ATR, 10 Megohms IR) 

Vibration 20G (1 % ATR; 1 % AVR) 

Shock 

3059 50G (1 % ATR; 1 % AVR) 

RJ12 100G (1 % ATR; 1 % AVR) 

Load Life 

3059 1 ,000 hours 1 .0 watt @ 70°C 

(3% ATR; 1 % or 1 ohms, 
whichever is greater, CRV) 

RJ12 1 ,000 hours 0.75 watt @ 85°C 

(2% ATR; 1 % AVR) 

Rotational Life 200 cycles 

3059 (2% ATR; 1 % or 1 ohm, 

whichever is greater, CRV) 
RJ12 (2% ATR) 

Physical Characteristics 

Torque 5.0 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals 

3059 Solderable printed circuit pins 

RJ12 MIL-STD-202; Method 208 

Flexible leads (7 strands of 30 AWG) 

Weight 0.1 oz. 

Marking Manufacturer's trademark, 

resistance code, terminal 
numbers, date code, manufacturer's 
model number and style 

Wiper Set at CW End 

Flammability U.L. 94V-0 

Standard Packaging 

P&Y Styles 10 pes. per tube 

L&J Styles 25 pes. per bag 

Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 
•"Fluorinert" is a registered trademark of 3M Co. 



3059L/RJ12 

COMMON DIMENSIONS 



J 
2.36 DIA. 
MTG. HOLES (2) 







3.18 
1.47*. 56 



ADJ. SLOT 2.32 ±.38 DIA. 
.64 WIDE X. 76 DEEP 
4.83-1 




K—+-6.10TYP. | I } 

LEADS 152.4 MIN. LENGTH j— «-+- 6.10 TYP 

8.00 1 .38 



± 



1_ 



2.67 



T 

3.43 ± .38 



3059J 



o 



o 



3.81 



~f~ 2.54 -»-| j— - 




.71 ± .025 DIA. 



3059Y/RJ12 



o 



o 



3 



—% J J 

©tf ©{f ®t 



7.62- 



- 17.78- 



T 



12.70 ±.76 



2.54 — ^ 



+ 6.60 



TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 




CLOCKWISE 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


10 


100 


20 


200 


50 


500 


100 


101 


200 


201 




501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 




253 


50,000 


503 


100,000 


104 




204 




254 


500,000 


504 




105 




205 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 

3059 L - 

Model 1 

Style 



103 M 



Standard or Modified 

Product Indicator 

-1 = Standard Product 

Resistance Code 



Optional Suffix Letter 

M = Panel Mount 

(Factory Installed) 

See page 71 for RJ1 2 ordering information. 
Consult factory for other available options. 
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Model 3214 

I® Trimming Potentiometer 



SURFACE MOUNT 4MM SQUARE / MULTI- 
TURN CERMET / INDUSTRIAL / SEALED 

■ Sealed to withstand board wash processing 

■ Pick and place centering design, with flush adjustment 

■ 4mm design meets EIA/EIAJ/IPC/VRCI SMD standard trimmer footprint 

■ Top and side adjust styles ■ J-hook, and gull-wing 

■ Patent #5047746 advanced drive/wiper mechanism 



r 3 



Electrical Characteristics 

Standard Resistance Range 

10 to 2 megohm 

(see standard resistance table) 

Resistance Tolerance ±10% std. 

Absolute Minimum Resistance 

1 % or 2.0 ohms 

(whichever is greater) 
Contact Resistance Variation 

3% or 3 ohms max. 

Resolution Essentially Infinite 

Insulation Resistance 500 vdc. 

100 megohms min. 

Dielectric Strength 

Sea Level 600 vac (1 minute) 

Adjustment Angle 5 turns nom. 

Environmental Characteristics 

Power Rating (300 volts max.) 

85°C 0.25 watt 

150°C watt 

Temperature Range 

-65°C to +150°C 

Temperature Coefficient 

±100ppm/°C 

Humidity MIL-STD 202 Method 106 

TRS ±2%; IR 10 megohms 

Vibration 20G TRS±1 %; VRS ±1 % 

Shock 100G TRS ±1 %; VRS±1 % 

Load Life 

@ 85°C rated power 1 ,000 hours 

TRS 3 ohms or 3% 
(whichever is greater) 

Rotational Cycling 200 cycles 

TRS 3 ohms or 3% 
(whichever is greater) 

Thermal Shock 5 cycles 

TRS±2%; VRS±1% 

Physical Characteristics 

Mechanical Stop Wiper idles 

Torque 180g-cm max. 

Weight Approximately 0.01 oz. 

Marking Manufacturer's code, 

resistance code and date code 

Solderability Per MIL-STD-202, 

Method 208 

Wiper Set at 50% nominal 

Flammability UL94V0 



3214JSIDE ADJUST 

1-5 DIA. 




ADJUSTMENT SLOT - 
0.56 WIDE X 0.51 DEEP 





i : 


{- 


1 

4.8 






a i 




J 






-2.2 


- — 5.0 — 


■ 




- 4.6 - 






L=5 — 5=5 


I 1 


t 

3.7 



~0.2 



4-r 




321 4W TOP ADJUST 

3.9 



2.54 




1.6 3 PLCS 



2.54 



0.8 2 PLCS. 



3214G SIDE ADJUST 

1.5 DIA., 




s 




f 






4.! 






A I 




I 


® 


-2.2 



ADJUSTMENT SLOT ^ 
0.56 WIDE X 0.51 



— 5.82 — 
-— 4.6— - 










\ 






3.9 






1 



0.2 



L nfi 



0.6 TYP. 



■ 1.3TYP. 
p 5.2 ^ 



1.3 SQ. 
2 PLCS. 



2.3 J 




CCW (XhAAAAAA/V - ® CW 

CLOCKWISE - 

TOLERANCES: t 0.30 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



HOW TO ORDER 

Model 

Style 



3214 J - 1 - 502 E 



Standard or Modified 
Product Indicator 



-1 = Standard Product 
-2 = Wave Solderable 



Resistance Code 



12 



Embossed Tape Designator 

Style J, G: 500 pcs./7" reel (standard) 
Style W: 250 pcs./7" reel (standard) 

Consult factory for other available options. 



Specifications are subject to change without notice. 



Model 3214 

f3® Trimming Potentiometer 



PACKAGING SPECIFICATIONS 
(J & G Styles) 



1 



4.5 MAX. 



.Jl. 



1.5 + .10/ -.00 
DIA. 

4.00 ±.10 



t 



2.00 ± .05 



1.75 ±.10 — 
12.00 ±.30- 



.04 MAX. 



T 

5.52 t .05 



o 



n 



EH 



5.56 ± .10 (J) 
6.25 ±. 10(G) 



1 



5.10 ±.10 



8.00 ± .20 




TAPE 



21.01 ±.787 

DIA. — | p-2.67 ± .254 



59.18s 



59.1 8 ±2.03 



12.4 + 2.01/ -.000 



REEL 



Cover tape peel strength: 
Meets EIA specification 481 . 



Units packaged 500 pieces per reel. 



PACKAGING SPECIFICATIONS 
(W Style) 



5.75 MAX. 



J 



1 . ' . i- .04 MAX. 



7.50 ± .05 



1.5 + .10/ -.00 \ 
DIA. \ 

4.00 ±.10-| 


6 r-^-i 

:□: 


> 5.3 


2.00 ± .05-^ 


SB 

°eh 




1.75 ± .10 - 

16.00 ±.30 — 







-4.50 ±.10 



-12.00 ±.20 




TAPE 



21.01 ±.787 

DIA. — 1 1— 2.67 ±.254 



"I 

59.1 8 ±2.03 



16.4 + 1.81/ -.000 



REEL 



Cover tape peel strength: 
Meets EIA specification 481. 



Units packaged 250 pieces per reel. 



STANDARD RESISTANCE TABLE 



Resistance 
(Ohms) 



10 
20 
50 



100 

200 

500 

1,000 

2,000 

5,000 

10,000 

20,000 

50,000 

100,000 



200,000 
500,000 
1 ,000,000 
2,000,000 



Resistance 
Code 



100 
200 
500 



101 
201 
501 
102 
202 
502 
103 
203 
503 
104 



204 
504 
105 
205 



Popular values listed in boldface. Special 
resistances available. 



Specifications are subject to change without notice. 
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SURFACE MOUNT 4MM SQUARE / MULTI- 
TURN CERMET / INDUSTRIAL / SEALED 

■ Sealed to withstand board wash processing 

■ Pick and place centering design, with flush adjustment 

■ 4mm design meets EIA/EIAJ/IPC/VRCI SMD standard trimmer footprint 

■ Low CRV - 1 % 

■ DESC selected material drawing #92021 



Model 3224 

^® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

10 to 2 megohm 

(see standard resistance table) 

Resistance Tolerance ±10% std. 

Absolute Minimum Resistance 

1% or 2.0 ohms 

(whichever is greater) 
Contact Resistance Variation 

1 % or 3 ohms max. 

Resolution Essentially Infinite 

Insulation Resistance 500 vdc. 

100 megohms min. 

Dielectric Strength 

Sea Level 600 vac (1 minute) 

Adjustment Angle 1 1 turns nom. 

Environmental Characteristics 

Power Rating (300 volts max.) 

85°C 0.25 watt 

150°C watt 

Temperature Range 

-65°C to +150°C 

Temperature Coefficient 

±100ppm/°C 

Humidity MIL-STD 202 Method 106 

TRS ±2%; IR 10 megohms 

Vibration 20G TRS±1 %; VRS ±1 % 

Shock 1 00G TRS ±1 %; VRS±1 % 

Load Life 

@ 85°C rated power 1 ,000 hours 

TRS 3 ohms or 3% 
(whichever is greater) 

Rotational Cycling 200 cycles 

TRS 3 ohms or 3% 
(whichever is greater) 

Thermal Shock 5 cycles 

TRS±2%; VRS±1% 

Physical Characteristics 

Mechanical Stop Wiper idles 

Torque 180g-cm max. 

Weight Approximately 0.01 oz. 

Marking Manufacturer's code, 

resistance code and date code 

Solderability Per MIL-STD-202, 

Method 208 

Wiper Set at 50% nominal 

Flammability UL94V0 



3224J SIDE ADJUST 

1.5 DIA. 




ADJUSTMENT SLOT 
0.56 WIDE X 0.51 DEEP 



-2.0TYP. 




1.2 
3 PLCS. 



L 1.3 0.8 2 PLCS.- 1 



3224W TOP ADJUST 

3.9 




1.6 3 PLCS 



0.8 2 PLCS. 



3224G SIDE ADJUST 

1.5 DIA. 




ADJUSTMENT SLOT 
0.56 WIDE X 0.51 



— 5.82 - 




~— 4.6 — 










t 






3.9 






I 



0.2 



Lflfi 



0.6 TYP. 



■ 1.3TYP. 



t 52 ^1 r 1.3 



2.3 J 



L 



1.3 SQ. 
2 PLCS. 




ccw(1 




CLOCKWISE 



TOLERANCES: ± 0.30 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



HOW TO ORDER 



3224 J - 1 - 502 E 



Model - 
Style - 



Standard or Modified 
Product Indicator 



-1 = Standard Product 
-2 = Wave Solderable 



Resistance Code 
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Embossed Tape Designator 

Style J, G: 500 pcs./7" reel (standard) 
Style W: 250 pcs./7" reel (standard) 

Consult factory for other available options. 



Specifications are subject to change without notice. 
*"Fluorinert" Is a registered trademark of 3M Co. 



■ Top and side adjust styles 

■ J-hook, and gull-wing 

■ Patent #5047746 advanced drive/wiper mechanism 



Model 3224 

^® Trimming Potentiometer 



PACKAGING SPECIFICATIONS 
(J & G Styles) 



1 



4.5 MAX. 



1.5+ 10/-.00 
DIA. 

4.00 ±.10 



2.00 ±.05- 



1.75 ±.10 — 
12.00 ±.30- 



04 MAX. 



o 



o 



5.52 ± .05 



,5.56 ±.10 (J) 
6.25 ±. 10(G) 



5.10±.10 



8.00 ± .20 




TAPE 



21.01 ±.787 

DIA. -[ p— 2.67 ± .254 



59.18 ±2.03 



_l 



1 

12.4 + 2.01/ -.000 



Cover tape peel strength: 
Meets EIA specification 481. 



Units packaged 500 pieces per reel. 



Specifications are subject to change without notice. 



PACKAGING SPECIFICATIONS 
(W Style) 



5.75 MAX.— 



1.5 + .10/ -.00 
DIA. 



4.00 ±.10 



1 



2.00 ±.05 - 



1.75 ±.10 

16.00 ±.30- 



.04 MAX. 



o 



o 



o 



□ 

EH 



-+- 



7.50 ± .05 



-5.32 ±.10 



^ 4.50 ± 



50 ±.10 



12.00 ±.20 



1.78 ± .254 
EQUAL SPACED 
3 PLCS, -n 




TAPE 



21.01 ±.787 

DIA. — | [—2.67 ±.254 



59.18± 2.03 



1 

16.4 + 1.81/ -.000 



REEL 



Cover tape peel strength: 
Meets EIA specification 481. 



Units packaged 250 pieces per reel. 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


10 


100 


20 


200 


50 


500 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


50,000 


503 


100,000 


104 


200,000 


204 


500,000 


504 


1,000,000 


105 







Popular values listed in boldface. Special 
resistances available. 





1/2" SQUARE / MULTITURN / WIREWOUND 




SEALED 




■ Listed on the QPL for style RT22 per MIL-R-27208 and RTR22 per 




Hign-Hei MiL-K-oyino 


® 

POURNS 




Model 3250/RT22/RTR22 


Bourns® Trimming Potentiometer 





Electrical Characteristics 

Standard Resistance Range 

3250 10 to 50K ohms 

RT22 50 to 20K ohms 

RTR22 500 to 20K ohms 

(see standard resistance table) 

Resistance Tolerance ±5% std. 

(tighter tolerance available) 
Absolute Minimum Resistance 
...0.1 % or 1 ohm max. (whichever is greater) 

Noise 100 ohms ENR max. 

Resolution See standard resistance table 

Insulation Resistance 500 vdc. 

1 ,000 megohms min. 

Dielectric Strength 

Sea Level 1,000 vac 

80,000 Feet 400 vac 

Adjustment Travel 25 turns nom. 

Environmental Characteristics 

Power Rating @ 85°C 

3250 1.0 watt 

RT22/RTR22 0.75 watt 

Power Rating @ 150°C watt 

Temperature Range -65°C to +150°C 

Temperature Coefficient 

3250 ±50ppm/''C 

RT22/RTR22 ±50ppm/°C 

Seal Test 85°C Fluorinert* (pin styles only) 

Humidity MIL-STD-202 Method 106 

3250 (2% ATR; 100 Megohms IR) 

RT22 (1 % ATR; 10 Megohms IR) 

RTR22 (1% ATR; 100 Megohms IR) 

Vibration 30G 

(1 % ATR; 0.5% + resolution AVR) 

Shock 100G 

(1 % ATR; 0.5% + resolution AVR) 

Load Life 

3250 1 ,000 hours 1 .0 watt @ 85°C 

(2% ATR; 500 ohms ENR) 

RT22 1 ,000 hours 0.75 watt @ 85°C 

(2% ATR; 2% + resolution AVR) 

RTR22 10,000 hours 0.75 watt @ 85°C 

(3% ATR; 2% + resolution ATR) 

Rotational Life 200 cycles 

3250 (2% ATR; 500 ohms ENR) 

RT22/RTR22 (2% ATR) 

Physical Characteristics 

Torque I...5.0 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals 

3250 Solderable printed circuit pins 

Flexible leads (7 strands of 30 AWG) 

RT22/RTR22 MIL-STD-202; Method 208 

Weight 0.06 oz. 

Machine Screw Mounting 

Torque 12 oz-in. max. 

Marking 

3250 Manufacturer's trademark, 

resistance code, terminal numbers, 
date code, manufacturer's model number 

and style 

RT22/RTR22 Mil-spec part number 

Wiper SetatCW end 

Flammability U.L 94V-0 

Standard Packaging 

P&W Styles 25 pes. per tube 

L Style 25 pes. per bag 
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3250P/RT22/RTR22 COMMON DIMENSIONS 
(PIN STYLES) ^ 

DIA. THRU 
(2 PLACES) 




13.33 ±.64 



3250W/RT22/RTR22 




2.79 -•- 



3250W-66/RT22X7RTR22X 




6.35 



"L" FLEX LEAD TYPE 

RT22 has mounting slots 
RTR22 has mounting holes 



X 



13.21 + .15/ 
- .18 TYP. 



12.70 TYP. 



2.36 DIA THRU 
(2 PLACES) 



U-.a 



1.40 -» 


r 


4.75 — 




i 







LENGTH 152.4 MIN 



1.52 TYP.- 



W 1 

wni ct at rt 



I 


o 




12.70 






i i 




o 



ADJ. SLOT 2.03 ± .380 DIA. 
X .640 WIDE X 3.10 DEEP 



TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



RED (|) WIPER 

YELLOW ©-VWVvVVV® GREEN 
CCW CLOCKWISE CW 



STANDARD RESISTANCE TABLE 





Nominal 




Resistance 


Resistance 


Resolution 


(Ohms) 


Code 


(Percent) 


10 


100 


1.30 


20 


200 


1.00 


50 


500 


0.80 


100 


101 


0.90 


200 


201 


0.70 


500 


501 


0.60 


1,000 


102 


0.40 


2,000 


202 


0.30 


5,000 


502 


0.25 


10,000 


103 


0.19 


20,000 


203 


0.16 


25,000 


253 


0.14 


50,000 


503 


0.13 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 

3250 

Model 1 

Style 



103 M 



Standard or Modified 

Product Indicator 

-1 = Standard Product 

Resistance Code 



Optional Suffix Letter 

M = Panel Mount 

(Factory Installed) 



See page 70 for RT22/RTR22 ordering 
information. 

Consult factory for other available options. 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 
•"Fluorinert" is a registered trademark of 3M Co. 





Model 3252/RJ22 

Bourns® Trimming Potentiometer 



1/2" SQUARE / MULTITURN / CERMET 
INDUSTRIAL /SEALED 

■ Listed on the QPL for style RJ22 per MIL-R-22097 

■ Panel mount option available (see page 63 for details) 



I Characteristics 

Standard Resistance Range 

3252 10 to 2 megohms 

RJ22 10 to 1 megohm 

(see standard resistance table) 

Resistance Tolerance ±10% std. 

(tighter tolerance available) 
Absolute Minimum Resistance 

3252 1 % or 2 ohms max. 

(whichever is greater) 

RJ22 1 ohm max. 

Contact Resistance Variation 

3252 1 % or 2 ohms max. 

(whichever is greater) 

RJ22 2% or 2 ohms max. 

(whichever is greater) 

Adjustability 

Voltage ±0.01 % 

Resistance ±0.05% 

Resolution Infinite 

Insulation Resistance 500 vdc. 

1,000 megohms min. 

Dielectric Strength 

Sea Level 1,000 vac 

80,000 Feet 400 vac 

Effective Travel 25 turns nom. 

Environmental Characteristics 

Power Rating ® 85°C (400 volts max.) 

3252 0.75 watt 

RJ22 0.50 watt 

Power Rating @ 150°C watt 

Temperature Range -65°C to +150°C 

Temperature Coefficient ±1 00ppm/°C 

Seal Test 85°C Fluorinert* (pin styles only) 

Humidity 

3252....MIL-STD-202 Method 103; 96 hours 
(1% ATR; 100 Megohms IR) 

RJ22 MIL-STD-202 Method 106 

(1% ATR; 10 Megohms IR) 

Vibration 

3252 30G (1 % ATR; 1 % AVR) 

RJ22 20G 1 % ATR; 1 % AVR 

Shock 100G (1 % ATR; 1 % AVR 

Load Life 

3252 1,000 hours 0.75 watt @ 85°C 

(3% ATR; 3% or 3 ohms, 
whichever is greater, CRV) 

RJ22 1 ,000 hours 0.5 watt @ 85°C 

(2% ATR; 1%AVR) 

Rotational Life 200 cycles 

3252 (2% ATR; 3% or 3 ohms, 

whichever is greater, CRV) 
RJ22 2% ATR 

Physical Characteristics 

Torque 5.0 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals 

3252 Solderable printed circuit pins 

RJ22 MIL-STD-202; Method 208 

Flexible leads (7 strands of 30 AWG) 

Weight 0.065 oz. 

Wiper SetatCW end 

U.L 94V-0 



Machine Screw Mounting 

Torque 5 oz-in. max. 

Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 
'"Fluorinert" is a registered trademark of 3M Co. 



Marking 

3252 ..Manufacturer's trademark, resistance 
code, wiring diagram, date code, 
manufacturer's model number and style 

RJ22 Mil-spec part number 

Standard Packaging 

X, P&W Styles 25 pes. per tube 

L Style 25 pes. per bag 



3252P/RJ22 

COMMON DIMENSIONS 
(PIN STYLES) 




13.21 TYP.- 



"HK -71*. 08 
^ DIA^P. 



13 33 ±.64 




-H 6.35 (— 



— 254 6.35- 



3252W/RJ22 

- 5.59 



o 






o 




2.54 



3252L/RJ22 



13.21 + .15/ -.18 




4.75 —H 



± 



.89 TYP 
t~~j— - LENGTH 152.4 MIN 



1270 



* ADJ. SLOT 2.03 ± .30 D!A. 
.64 WIDE X .50 DEEP 




TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



RED (5) WIPER 

YELLOW ©"VvVVVVVV - ® GREEN 
CCW CLOCKWISE - CW 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


10 


100 


20 


200 


50 


500 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


25,000 


253 


50,000 


503 


100,000 


104 


200,000 


204 


500,000 


504 


1,000,000 




2,000,000 


2°i 



Popular values listed in boldface, 
resistances available. 



Special 



HOW TO ORDER 

3252 L 

Model 
Style - 



103 M 



Standard or Modified 

Product Indicator 

-1 = Standard Product 

Resistance Code 



Optional Suffix Letter 

M = Panel Mount (Factory Installed) 

See page 71 for RJ22 ordering information. 
Consult factory for other available options. 
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1/4" SQUARE / MULTITURN / WIREWOUND 
INDUSTRIAL /SEALED 

■ Listed on the QPL for style RT26 per MIL-R-27208 



POURNS 

■ 

— — , 

Model 3260/RT26 

Bourns® Trimming Potentiometer 




Electrical Characteristics 

Standard Resistance Range 

3260 10to25K ohms 

RT26 10 to 5Kohms 

(see standard resistance table) 

Resistance Tolerance ±5% std. 

(tighter tolerance available) 
Absolute Minimum Resistance 

3260 0.1 % or 1 ohm max. 

(whichever is greater) 

RT26 0.25% or 1 ohm max. 

(whichever is greater) 

Noise 100 ohms ENR max. 

Resolution... .See standard resistance table 

Insulation Resistance 500 vdc. 

1,000 megohms min. 

Dielectric Strength 

Sea Level 600 vac 

80,000 Feet 250 vac 

Adjustment Angle 1 1 turns nom. 

Environmental Characteristics 

Power Rating 

85°C 0.25 watt 

150°C watt 

Temperature Range 

3260 -65°Cto+150°C 

RT26 -55°Cto+150°C 

Temperature Coefficient 

3260 ±70ppm/°C 

RT26 ±50ppm/°C 

Seal Test 85°C Fluorinert* 

Humidity MIL-STD-202 Method 106 

3260 (2% ATR, 100 Megohms IR) 

RT26 (1 % ATR, 10 Megohms IR) 

Vibration 

3260 30G (1% ATR; 1% 

+ resolution AVR) 

RT26 20G (1% ATR; 1% 

+ resolution AVR) 

Shock 100G 

(1 % ATR; 1 % + resolution AVR) 
Load Life ....1 ,000 hours 0.25 watt @ 85°C 

3260 (2% ATR; 500 ohms ENR) 

RT26 (2% ATR; 2% + resolution AVR) 

Rotational Life 200 cycles 

3260 (2% ATR; 500 ohms ENR) 

RT26 (2% ATR) 

Physical Characteristics 

Torque 3.0 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals 

3260 Solderable printed circuit pins 

RT26 MIL-STD-202; Method 208 

Weight 0.01 5 oz. 

Marking 

3260 Manufacturer's trademark, 

resistance code, wiring diagram, 
date code, manufacturer's model 
number and style 

RT26 Mil-spec part number 

Wiper Set at CW end 

Standard Packaging 50 pes. per tube 



3260H/RT26 "X" STYLE 
COMMON DIMENSIONS 

6.35 ± .51 -H h- 



i 

6.35 * .51 ^ 



fli 



= | r , 
1 



T4.83 1 .38 



1 1— .76 ± .38 

upj jr 2 ' 54 



4.32 ±.38 _J 



1.27 J" 



1 



41 ±05^ 

DIA. 



-1.27 



ADJ. SLOT 
1.78 DIA. X 
51 WIDE X 
.50 DEEP 



3260W/RT26 



1.27-^ r 



6.35 ±.50 



J 



■ 4.83 ± .38 



T 



-H h— .76 ± .38 
2.54-1 — 1 h— 2.54 

1.02±.38-I-Hfi_J 



t*4 h— 2.54 
— | f— — 1 .27 



Ft 



TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



(2) WIPER 

ccw ©VvVVVAV-® CW 

CLOCKWISE «- 



STANDARD RESISTANCE TABLE 







Nominal 


Resistance 


Resistance 


Resolution 


(Ohms) 


Code 


(Percent) 


10 


100 


1.90 


20 


200 


1.50 


50 


500 


1.23 


100 


101 


1.00 


200 


201 


0.94 


500 


501 


0.58 


1,000 


102 


0.50 


2,000 


202 


0.45 


5,000 


502 


0.34 


10,000 


103 


0.29 


20,000 


203 


0.28 


25,000 


253 


0.23 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 



3260 H - 1 - 502 



Model 

Style 

Standard or Modified 

Product Indicator 

-1 = Standard Product 

Resistance Code 



See page 70 for RT26 ordering information. 
Consult factory for other available options. 
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Specifications are subject to change without notice. 
•"Fluorinert" is a registered trademark of 3M Co. 





1/4 SQUARE / MULTITURN / CERMET 






INDUSTRIAL /SEALED 






■ Listed on the QPL for style RJ26 per MIL-R-22097 and RJR26 per 






High-Rel MIL-R-39035 






■ Patent #4427966 drive mechanism 


1 I 


® 

NS 





Model 3262/RJ26/RJR26 

Bourns® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range..10 to 1 megohm 
(see standard resistance table) 

Resistance Tolerance ±10% std. 

(tighter tolerance available) 

Absolute Minimum Resistance 1 % or 

2 ohms max. (whichever is greater) 

Contact Resistance Variation 3.0% or 

3 ohms max. (whichever is greater) 
Adjustability 

Voltage ±0.02% 

Resistance ±0.05% 

Resolution Infinite 

Insulation Resistance 500 vdc. 

1,000 megohms min. 

Dielectric Strength 

Sea Level 600 vac 

80,000 Feet 250 vac 

Effective Travel 12 turns nom. 

Environmental Characteristics 

Power Rating 

(3262 300 volts max.; 

RJ26/RJR26 200 volts max.) 

85°C 0.25 watt 

150°C watt 

Temperature Range -65°C to +150°C 

Temperature Coefficient ±100ppm/°C 

Seal Test 85°C Fluorinert* 

Humidity 

3262 MIL-STD-202 Method 103 

96 hours (2% ATR, 100 Megohms IR) 

RJ26 MIL-STD-202 Method 106 

96 hours (1% ATR, 10 Megohms IR) 

RJR26 MIL-STD-202 Method 106 

96 hours (1 % ATR, 100 Megohms IR) 
Vibration 

3262 30G (1 % ATR; 1 % AVR) 

RJ26/RJR26 20G (1 % ATR; 1 % AVR) 

Shock 1 00G (1 % ATR; 1 % AVR) 

Load Life 

3262 1 ,000 hours 0.25 watt @ 85°C 

(3% ATR; 3% or 3 ohms, 
whichever is greater, CRV) 

RJ26 1 ,000 hours 0.25 watt @ 85°C 

(2% ATR; 1% AVR) 

RJR26 10,000 hours 0.25 watt ® 85°C 

(3% ATR) 

Rotational Life 200 cycles 

3262 (2% ATR; 3% or 3 ohms, 

whichever is greater, CRV) 
RJ26/RJR26 (2% ATR) 

Physical Characteristics 

Torque 3.0 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals 

3262 Solderable pins 

RJ26/RJR26 MIL-STD-202; Method 208 

Weight 0.01 5 oz. 

Marking 

3262 Manufacturer's trademark, 

resistance code, wiring diagram, 
date code, manufacturer's model 
number and style 

RJ26/RJR26 Mil-spec part number 

Wiper Positioned at 50% nominal 

Flammability U.L 94V-0 

Standard Packaging 50 pes. per tube 

Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 
'"Fluorinert" is a registered trademark of 3M Co. 



3262W/RJ26/RJR26 



-6.35 ±.51 



4.32 t .38 
6.35 ±.51* 



ADJ. SLOT 
J 1 78 DIA X 



51 WIDEX 
51 DEEP* 



\ |l 2 3| 

4.78 ±.38 J -L L-2.54 
—I [——2.54 



.76 



T 1.02 



o o 



3262X/RJ26/RJR26 



I fj~£i.52±.: 

1.02 -H r"- 



4.78 ± .38 

J |l 2 3 



L1.02* 



—i i— 2.54 



2.54-1 j_ ~1r~- 

-j— t— Ls_p 

T 1.02 



76 




TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



(2) WIPER 

ccw ©V\AAA/vVV-(3) CW 



CLOCKWISE - 



STANDARD RESISTANCE TABLE 



Resistance 
(Ohms) 



10 

20 

50 

100 

200 

500 



1,000 

2,000 

5,000 

10,000 

20,000 



25,000 

50,000 

100,000 

200,000 

250,000 

500,000 

1 ,000,000 



Resistance 
Code 



100 
200 
500 
101 
201 
501 



102 
202 
502 
103 
203 



253 
503 
104 
204 
254 
504 
105 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 



Model 

Style 

Standard or Modified 

Product Indicator 

-1 = Standard Product 

Resistance Code 



3262 

_J 



P - 1 - 103 



See page 72 for RJ26/RJR26 ordering 
information. 

Consult factory for other available options. 
•Common dimensions 
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1/4" SQUARE / MULTITURN / CERMET 
INDUSTRIAL /SEALED 

■ Standoffs allow thorough PC board washing 

■ Tape and reel packaging available (see page 60 for details) 

■ Patent #4427966 drive mechanism 



Model 3266 

Bourns® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

10 to 1 megohm 

(see standard resistance table) 

Resistance Tolerance ±10% std. 

Absolute Minimum Resistance 

...1% or 2 ohms max. 

(whichever is greater) 
Contact Resistance Variation 

3,0% or 3 ohms max. 

(whichever is greater) 

Adjustability 

Voltage ±0.02% 

Resistance ±0.05% 

Resolution Infinite 

Insulation Resistance 500 vdc. 

1,000 megohms min. 

Dielectric Strength 

Sea Level 600 vac 

80,000 Feet 250 vac 

Effective Travel 12 turns nom. 

Environmental Characteristics 

Power Rating (300 volts max.) 

70°C 0.25 watt 

150°C watt 

Temperature Range -55°C to +150°C 

Temperature Coefficient ±1 OOppnVC 

Seal Test 85°C Fluorinert* 

Humidity MIL-STD-202 Method 103 

96 hours 
(2% ATR, 10 Megohms IR) 

Vibration 30G (1 % ATR; 1 % AVR) 

Shock 100G (1 % ATR; 1 % AVR) 

Load Life 1 ,000 hours 0.25 watt 70°C 

(3% ATR; 3% CRV) 

Rotational Life 200 cycles 

(4% ATR; 3% or 3 ohms, 
whichever is greater, CRV) 



Physical Characteristics 

Torque 3.0 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals Solderable pins 

Weight 0.01 5 oz. 

Marking Manufacturer's 

trademark, resistance code, 
wiring diagram, date code, 
manufacturer's model 
number and style 

Wiper Positioned at 50% nominal 

Flammability U.L 94V-0 

Standard Packaging 50 pes. per tube 



HOW TO ORDER 



3266 W - 1 - 103 



Model 

Style 

Standard or Modified 
Product Indicator 



-1 = Standard Product 
Resistance Code 



Consult factory for other available options. 

20 



3266W 



1.52* 

J_L 



.35 ±.05 TYP.* 



ADJ. 



4.32 ±.38* 
6.86 ±.5 TYP.* : 



h 1 



SLOT 
1.78 DIA.X.51 WIDE 
X .64 DEEP* 



-.38 MIN. 



4 

2.54-1 Jjl^ 



■.45 ± .005 
[ 

!.5 
2.54 



' 0IA> ' 
U-2.54 



TT.I 



.02 



J 4.32 ± .38 



-2.54 



3 



— | U- 2.54 
178 ±.38 MIN. ^.rV 2 ^ 4 



3266X 



1.02- 



4.78 ± .38 
TYP. 



3P 



1.52 



m 



J_ L 1.02 

, T-38MIN.* 
-W U-2.54 
—I I— 2.54 

2.54-, J_ ^l^ 76 



1-1 J M 

T 1.02 



TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



2) WIPER 




CLOCKWISE - 
•Common dimensions 



3266Y 



4.32^ 



T 



4.78 ± .38 
TYP. 
-i 1— 



-6.35 ±0.25 
ADJ. SLOT 

1.78 DIA.X 0.51 WIDE 
X 0.64 DEEP 

-1.02 
± 0.25 



0.38 T 
MIN. " 



1.02 ±0.25 



6.85 ± 0.51 



4.32 



3_t 



45 ± 0.05 
DIA. PINS 



-f2.54 



-T= 



T2.I6 -I r— 3.18 



4.32 -i M 



6.35 t 0.25 



ADJ. SLOT 

78 DIA. X 0.51 
WIDE X 0.64 DEEP 



4.78 ± .38 
TYP. 
1 ±== 



T 

0.38 



1 2 3 



1.02 ±0.25 
i 



~El.02i 
0.25 



6.85 ±0.51 



J 



4.32 



2 ' 5 !jlh 



0.45 ± 0.05 
DIA. PINS 



t 



-T=l 



2.16 



-H r— 3.18 



STANDARD RESISTANCE TABLE 



Resistance 
(Ohms) 



10 

20 

50 

100 

200 

500 



1,000 

2,000 

5,000 

10,000 

20,000 



25,000 

50,000 

100,000 

200,000 

250,000 

500,000 

1,000,000 



Resistance 
Code 



100 
200 
500 
101 
201 
501 



102 
202 
502 
103 
203 




Popular values listed in boldface. Special 
resistances available. 



Specifications are subject to change without notice. 
""Fluorinert" is a registered trademark of 3M Co. 
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3/8" SQUARE / MULTITURN / WIREWOUND 
INDUSTRIAL /SEALED 

■ Listed on the QPL for style RT24 per MIL-R-27208 and RTR24 per 
High-Rel MIL-R-39015 

■ Panel mount option available (see page 63 for details) 



Model 3290/RT24/RTR24 

Trimpot® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

3290 10 to 50Kohms 

RT24 10 to 1 0K ohms 

RTR24 500 to 1 0K ohms 

(see standard resistance table) 

Resistance Tolerance ±5% std. 

(tighter tolerance available) 
Absolute Minimum Resistance 

0.1 % or 1 ohm max. 

(whichever is greater) 

Noise 100 ohms ENR max. 

Resolution 

(see standard resistance table) 

Insulation Resistance 500 vdc. 

1 ,000 megohms min. 

Dielectric Strength 

Sea Level 1,000 vac 

80,000 Feet 350 vac 

Adjustment Travel 25 turns nom. 

Environmental Characteristics 

Power Rating @ 85°C 

3290 1.0 watt 

RT24/RTR24 0.75 watt 

Power Rating @ 150°C watt 

Temperature Range -65°C to +150°C 

Temperature Coefficient ±50ppm/°C 

Seal Test 85°C Fluorinert" 

Humidity 

3290 MIL-STD-202 Method 106 

96 hours (2% ATR; 100 Megohms IR! 

RT24 (1% ATR; 10 Megohms IR' 

RTR24 (1 % ATR; 1 00 Megohms IR) 

Vibration 

3290 30G 

(1 % ATR; 0.5% + resolution AVR) 

RT24/RTR24 20G 

(1% ATR; 0.5% + resolution AVR) 

Shock 100G 

(1% ATR; 0.5% + resolution AVR) 

Load Life 

3290 1 ,000 hours 1 .0 watt @ 85°C 

(2% ATR; 500 ohms ENR) 

RT24 1 ,000 hours 0.75 watt @ 85°C 

(2% ATR; 2% + resolution AVR) 

RTR24 10,000 hours 0.75 watt @ 85°C 

(3% + resolution AVR) 

Rotational Life 200 cycles 

3290 (2% ATR; 500 ohms ENR) 

RT24/RTR24 (2% ATR) 

Physical Characteristics 

Torque 5.0 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals 

3290 Solderable printed circuit pins 

RT24/RTR24 MIL-STD-202; Method 208 

Weight 0.025 oz. 

Marking 

3290 Manufacturer's trademark, 

resistance code, wiring diagram, 
date code, manufacturer's model 
number and style 

RT24/RTR24 Mil-spec part number 

Wiper Positioned at 50% nominal 

Flammability U.L. 94V-0 

Standard Packaging 50 pes. per tube 



Specifications are subject to change without notice. 



3290H/RT24X/RTR24X 



3.81 -H 



-•-1.27* 

_L 

T-1.52* 



1 



—loo 



3 2 1 



9.53 ± .38* 



■ 9.53t.38* 



2.54—j 



^i-2.54 



3290P/RT24/RTR24 



ADJ. SLOT 1.52 0IA. 
X .51 WIDE X .64 DEEP* 




L 2.54 



^-J |— 2.54 



3290W/RT24/RTR24 



«3 



1.78- 



2.54-1 
t \ 




--8.00 ± .38 TYP. 




3 







TOLERANCES: t 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



(2) WIPER 

ccw®^vVvWvV-(3) cw 



CLOCKWISE - 



STANDARD RESISTANCE TABLE 







Nominal 


Resistance 


Resistance 


Resolution 


(Ohms) 


Code 


(Percent) 


10 


100 


1.11 


20 


200 


0.93 


50 


500 


0.62 


100 


101 


0.60 


200 


201 


0.54 


500 


501 


0.42 


1,000 


102 


0.33 


2,000 


202 


0.26 


5,000 


502 


0.20 


10,000 


103 


0.17 


20,000 


203 


0.14 


25,000 


253 


0.13 


50,000 


503 


0.11 



Popular values listed in boldface. Special 



HOW TO ORDER 

3290 

Model 1 

Style 



H - 1 - 103 M 



Standard or Modified 
Product Indicator 



-1 = Standard Product 
Resistance Code 



Optional Suffix Letter 
M = Panel Mount 



(Factory Installed) 

See page 70 for RT24/RTR24 ordering 
information. 



Consult factory for other available options. 
•Common dimensions 
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O /O J J O /""N 1 1 A nr / K Mi II T|TI IHM / I - n ft A i — T 

3/8 SQUARE / MULTITURN / CERMET 




INDUSTRIAL / SEALED 




■ Listed on the QPL for style RJR24 per High-Rel MIL-R-39035 




■ Optional panel mount available (see page 63 for details) 


® 

POURNS 

■ 


■ Patent #4427966 drive mechanism 



Model 3292/RJR24 



Bourns® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

3292 10to1 megohm 

RJR24 10 to 500K ohms 

(see standard resistance table) 

Resistance Tolerance ±10% std. 

(tighter tolerance available) 
Absolute Minimum Resistance 

3292 1 % or 2 ohms max. 

(whichever is greater) 

RJR24 1 ohm max. 

Contact Resistance Variation 

3292 1 .0% or 3 ohms max. 

(whichever is greater) 

RJR24 3.0% or 3 ohms max. 

(whichever is greater) 

Adjustability 

Voltage ±0.01 % 

Resistance ±0.05% 

Resolution Infinite 

Insulation Resistance 500 vdc. 

1 ,000 megohms min. 

Dielectric Strength 

Sea Level 1,000 vac 

80,000 Feet 400 vac 

Effective Travel 25 turns nom. 

Environmental Characteristics 

Power Rating (3292 - 400 volts max.; 

RJR24 - 300 volts max.) 

85°C 0.5 watt 

150°C watt 

Temperature Range 

3292 -65°Cto+150°C 

RJR24 -55°Cto+150°C 

Temperature Coefficient ±1 00ppm/°C 

Seal Test 85°C Fluorinert* 

(pin styles only) 

Humidity 

3292 MIL-STD-202 Method 103 

96 hours (1% ATR, 100 Megohms IR) 

RJR24 MIL-STD-202 Method 106 

96 hours (1 % ATR, 100 Megohms IR) 
Vibration 

3292 30G (1 % ATR; 1 % AVR) 

RJR24 20G (1 % ATR; 1 % AVR) 

Shock 1 00G (1 % ATR; 1 % AVR) 

Load Life 

3292 1 ,000 hours 0.5 watt @ 85°C 

(2% ATR; 3% or 3 ohms, 
whichever is greater, CRV) 

RJR24 10,000 hours 0.5 watt @ 85°C 

(3% ATR) 

Rotational Life 200 cycles 

3292 (2% ATR; 3% or 3 ohms, 

whichever is greater, CRV) 
RJR24 (2% ATR) 

Physical Characteristics 

Torque 5.0 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals 

3292 Solderable printed circuit pins 

RJR24 MIL-STD-202 Method 208 

Weight 0.025 oz. 

Machine Screw Mounting 

Torque 12 oz-in. max. 



Marking 

3292 Manufacturer's trademark, 

resistance code, wiring diagram, date code, 
manufacturer's model number and style 

RJR24 Mil-spec part number 

Wiper Positioned at 50% nominal 

Flammability U.L. 94V-0 

Standard Packaging 

RW &X Styles 50 pes. per tube 

L Style 50 pes. per bag 



9.53 ± .38 

1.0 , 45° ±3° 



r 152.4 MIN. 
/ LENGTH 




3292P/RJR24 



8.26 ± .635 



4 



4.75 ± .508 



4.75 t. 508 J T~ 



-02 



-03 



2.54 —I r^2.54 



3292W/RJR24 



■ ADJ. SLOT 2.29 DIA. X 
.51 WIDE X .69 DEEP* 




TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



RED (2) WIPER 



YELLOW (J 
CCW 




CLOCKWISE 



3) GREEN 
CW 



3292X/RJR24 



T 

1.27* 



m 



1.91—- 



T 



1.52* 

—1.02* >— j |— 

.254 MIN.-j^ 
T 



2.54 L 



9.53*.381 



9.53±.381 TYP.' 



2.54 



8.26 
.635 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


10 


100 


20 


200 


50 


500 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


25,000 


253 


50,000 


503 


100,000 


104 


200,000 


204 


250,000 


254 


500,000 


504 


1,000,000 


105 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 

3292 W 

Model 1 

Style 



103 M 



Standard or Modified 
Product Indicator 



-1 = Standard Product 
Resistance Code 



Optional Suffix Letter 

M = Panel Mount Model 3292L, W & X 
(Factory Installed) 

See page 72 for RJR24 ordering information. 
Consult factory for other available options. 
•Common dimensions 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 
'"Fluorinert" is a registered trademark of 3M Co. 





O/O" O /^\ 1 IADC / h A\ II TITI IDM / prni i|rT 

o/o bUUAKL / MULI 1 1 UKN / ObHMb 1 




INDUSTRIAL / SEALED 


W f-"M 


■ 5 terminal styles 




■ ■ | a ■ "III/ /-v r ■ ■ • I \ 

■ Tape and reel packaging available (see page 60 for details) 




■ Standoffs 


J * 


■ Patent #4427966 drive mechanism 


POURNS 





Model 3296/RJ24 

Bourns® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

10 to 2 megohms 

(see standard resistance table) 

Resistance Tolerance ±10% std. 

Absolute Minimum Resistance 

3296 1 % or 2 ohms max. 

(whichever is greater) 

RJ24 1 ohm max. 

Contact Resistance Variation 

1.0% or 3 ohms max. 

(whichever is greater) 

Adjustability 

Voltage ±0.01% 

Resistance ±0.05% 

Resolution Infinite 

Insulation Resistance 500 vdc. 

1,000 megohms min. 

Dielectric Strength 

Sea Level 900 vac 

70,000 Feet 350 vac 

Effective Travel 25 turns nom. 

Environmental Characteristics 

Power Rating (300 volts max.) 

85°C 0.5 watt 

150°C watt 

Temperature Range 

-55°Cto+150°C 

Temperature Coefficient 

±100ppm/°C 

Seal Test 85°C Fluorinert* 

Humidity MIL-STD-202 Method 103 

96 hours 
(1 % ATR, 1 Megohms IR) 

Vibration 20G (1 % ATR; 1 % AVR) 

Shock 1 00G (1 % ATR; 1 % AVR) 

Load Life 

1 ,000 hours 0.5 watt @ 70°C 

(2% ATR; 1 % AVR) 

Rotational Life 200 cycles 

(2% ATR; 1 % AVR) 

Physical Characteristics 

Torque 3.0 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals Solderable pins 

Weight 0.03 oz. 

Marking Manufacturer's 

trademark, resistance code, 
wiring diagram, date code, 
manufacturer's model 
number and style 

Wiper Positioned at 50% nominal 

Flammability U.L. 94V-0 

Standard Packaging 50 pes. per tube 



COMMON DIMENSIONS 



5.97 ±.89 -j 

2.54-j ~* ll"~MIN. 
2.54-. -L 



-38 




10.03 
— 1.52 

1.12 



4.83 



9.53 



1 

3Jki 



ADJ. SLOT 2.29 DIA.- 
.56 WIDE X .76 DEEP 



3296P/RJ24 



<3>--«- 



km 



BOTTOM VIEW 



3296W/RJ24 




3296X/RJ24 




— | j— 2.41 



3296Y (COMMERCIAL ONLY) 



— j [—1.14 

Ft g>^ 

t-2.54 -H \ 



2.54 



3296Z (COMMERCIAL ONLY) 

— <|— 1.14 

d> 




2.54 (—2.54 



TOLERANCES: ± 0.25 EXCEPT WHERE I 
DIMENSIONS: MM 



(2) WIPER 

CCW (TWWVWVV<3) CW 



CLOCKWISE - 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


10 


100 


20 


200 


50 


500 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


25,000 


253 


50,000 


503 


100,000 


104 


200,000 


204 


250,000 


254 


500,000 


504 


1,000,000 


105 


2,000,000 


205 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 



3296 W- 1 - 103 



Model 

Style 

Standard or Modified 

Product Indicator 

-1 = Standard Product 

Resistance Code 



See page 71 for RJ24 ordering info 
Consult factory for other available ( 



Specifications are subject to change without notice. 
""Fluorinert" is a registered trademark of 3M Co. 




HIGH PERFORMANCE SERIES 

3/8" SQUARE / MULTITURN / CERMET 

INDUSTRIAL /SEALED 

■ 5 terminal styles ■ Thin body profile 

■ Sealed to withstand board washing processes 

■ Patent #4427966, #4732802, #4824694 

■ Low current applications <50uA 



Model 3296-LC2 

Bourns® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

500 ohms to 100K ohms 

(see standard resistance table) 

Resistance Tolerance ±10% std. 

Absolute Minimum Resistance 

2 ohms or 1 % max. 

(whichever is greater) 
Contact Resistance Variation 

0.5% max. 

Contact Resistance (D.C. mode) 

0.3% max. 

D.C. Offset 0.5% max. 

Adjustability 

Voltage ±0.1 % 

Resistance ±0.2% 

Insulation Resistance 500 vdc. 

1,000 megohms min. 

Dielectric Strength 

Sea Level 900 vac 

70,000 feet 350 vac 

Adjustment Angle, Electrical 
25 ±5 turns 

Environmental Characteristics 

Power Rating (400 volts max.) 

85°C 0.5 watt 

125°C watt 

Temperature Range 

-55°C to +125X 

Temperature Coefficient 

±100ppm/°C 

Humidity 80-90%, RH, 10 cycles 

2% max. TRS, IR 10 megohms 
0.2% max. contact resistance shift 

Seal Test 85° C Flourinert* 

Vibration 20G - 0.5% VRS 

0.2% contact resistance shift 

Shock 100G-0.5% VRS 

0.2% contact resistance shift 
Load Life @ 85°C Rated Power 

1,000 hours 3% TRS, 

0.2% contact resistance 
shift - 0.5% CRV 

Rotational Life 200 cycles, 4% TRS 

0.2% contact resistance shift 

Thermal Shock 5 cycles 

2% TRS, 0.5% VRS 
0.2% contact resistance shift 

Physical Characteristics 

Torque 3.0 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals Solderable PC pins 

Weight 0.03 oz. 

Marking Manufacturer's 

trademark, resistance code or 
value and date code 

Wiper Set at CW end 

Flammability U.L. 94V-0 

Standard Packaging ....50 pes. per tube 



COMMON DIMENSIONS 



5.97i.89+*» — 
2.54-1 I MIN. 



1003 
1.52 




ADJ. SLOT 2.29 0IA. 
.56 WIDE X . 76 DEEP 



3296P 



-•j t-*-2.54 



3296W 



2 54 — | |— 2.41 




3296X 



p2.54 



""U.54 




— -j |—— 2.41 



3296Y 



— j f— — 1.14 
1-2.54 _J —2.54 



3296Z 



f—~ 1.14 

■ 2.54 _ U 



2.54 -_| (—2.54 



(2) WIPER 

ccw ®-VWVWVV-(3) cw 

CLOCKWISE — 



TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


25,000 


253 


50,000 


503 


100,000 


- 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 

3296 W - LC2 - 103 



Model 1 

Style 

Product Indicator 

Resistance Code 

Consult factory for other available options. 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 
-"Fluorinert" is a registered trademark of 3M Co. 





Q/ft" QOI 1 ADF / Ml II TITI IRM / PPRMFT 
o/o oUUnnc / IVIULI 1 1 UnlN / otnlVIC 1 




INDUSTRIAL / SEALED 


' Mr 


■ Designed for operational amplifier offset voltage adjustment 




applications 




■ Reduces power supply drift errors 




■ unique center lappeo trimming potentiometer 


POURNS 


■ Vertical and horizontal adjust types available 

■ Patent #4427966 drive mechanism 



Model 3296-OT1 

Bourns® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 
(Pin 1 to Pin 3) 

100 ohms to 1 megohm 

(see standard resistance table) 

Resistance Tolerance ±20% std. 

Absolute Minimum Resistance 

2 ohms max. 

Voltage Output Variation +0.25% 

Adjustability (VR) ±0.025% 

Insulation Resistance 500 vdc. 

1,000 megohms min. 

Dielectric Strength 

Sea Level 900 vac 

70,000 Feet 350 vac 

Effective Electrical Travel, Nom. 
25 turns 

Center Tap Resistance 2 ohms max. 

Center Tap Electrical Center ±5% 

Center Tap Dead Band 0.5 turn 

Environmental Characteristics 

Power Rating 

70°C 0.5 watt 

125°C watt 

Temperature Range 

-55°Cto+125°C 

Temperature Stability (AVR) 

±0.5% max. 

Seal Test 85°C Fluorinerf* 

Humidity MIL-STD-202 Method 103 

96 hours 10 megohms min. 

Vibration, 20G ±1 % ATR 

Shock, 100G ±1% ATR 

Load Life, 1 ,000 Hours ±3% ATR 

Rotational Life, 200 cycles 

±4% ATR 

Physical Characteristics 

Torque 3.0 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals Solderable pins 

Weight 0.03 oz. 

Marking Manufacturer's 

trademark, resistance code, 
wiring diagram, date code, 
manufacturer's model 
number and style 

Flammability U.L. 94V-0 

Standard Packaging 
50 pes. per tube/tray 



Also see Model 3386-0T1 , page 57. 



COMMON DIMENSIONS 



5.97 ± .89 
2.54 



'1 

T 





(—.38 
1 MIN. 







10.03 
h— 1.52 



1.12 
TYP. 



3 



.51 DIA. - 



4.93 



9.53 TYP. 

l©i_L 

I— 1.09 TYP. 



ADJ. SLOT 2.29 DIA. 
.56 WIDE X 76 DEEP 



3296W-OT1 



■41— j I— p94 
4)'i = . -L 1. 




3296X-OT1 




2.54 



—I 1—2.41 



CLOCKWISE ■ 




CENTER TAP 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


100 


101 


200 


201 


iTobo 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


50,000 


503 


100.000 


104 


200,000 


204 


500,000 


504 


1,000,000 


105 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 

3296 X - OT1 

Model ' 

Style 1 

Catalog Product 

Resistance Code 



103 



TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 







SUGGESTED OFFSET VOLTAGE ADJUSTMENT CIRCUIT 




R2 



INPUT >- 



R3 

— sA/V- — 
100i2 



• — > OUTPUT 



■ R1 100K42 
BOURNS OFFSET TRIMMER 



OFFSET 
ADJUSTMENT 
RANGE = ±V (R3/R2) 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 
-Fluorinert" is a registered trademark of 3M Co. 





3/8" SQUARE / MULTITURN / CERMET 
INDUSTRIAL /SEALED 

■ Five popular terminal styles 

■ Standoffs 

■ Patent #4427966 drive mechanism 







Model 3299 

Bourns® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

10 to 5 megohms 

(see standard resistance table) 

Resistance Tolerance ±10% std. 

(tighter tolerance available) 
Absolute Minimum Resistance 

1% or 2 ohms max. 

(whichever is greater) 
Contact Resistance Variation 

1.0% or 3 ohms max. 

(whichever is greater) 

Adjustability 

ge ±0.01% 

±0.05% 

Resolution Infinite 

Insulation Resistance 500 vdc. 

1 ,000 megohms min. 

Dielectric Strength 

Sea Level 900 vac 

70,000 Feet 350 vac 

Effective Travel 25 turns nom. 

Environmental Characteristics 

Power Rating (300 volts max.) 

70°C 0.5 watt 

125°C watt 

Temperature Range -55°C to +1 25°C 

Temperature Coefficient ±1 00ppm/°C 

Seal Test 85°C Fluorinert* 

Humidity MIL-STD-202 Method 103 

96 hours 
(2% ATR, 10 Megohms IR) 

Vibration 20G (1 % ATR; 1 % AVR) 

Shock 100G (1 % ATR; 1 % AVR) 

Losd Lif6 

1 ,000 hours 0.5 watt @ 70°C 

(3% ATR; 3% or 3 ohms, 
whichever is greater, CRV) 

Rotational Life 200 cycles 

(4% ATR; 3% or 3 ohms, 
whichever is greater, CRV) 

Physical Characteristics 

Torque 3.0 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals Solderable pins 

Weight 0.035 oz. 

Marking Manufacturer's 

trademark, resistance code, 
wiring diagram, date code, 
manufacturer's model 
number and style 

Wiper Set at CW end 

Flammability U.L. 94V-0 

Standard Packaging 50 pes. per tube 
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3299P COMMON DIMENSIONS 



.38 MIN 



c 


♦ 




9.53 








10 03 




BOTTOM VIEW 



3299W 



-»| [—1.91 




— — J I— — .38 MIN. BOTTOM VIEW 

-ADJ. SLOT 2.29 DIA. X .51 WIDE X .64 DEEP 



3299X 



1.91 




BOTTOM VIEW 



3299Y _J U_ 1gi 

©-+h> 




BOTTOM VIEW 



•Ml 2.54 ^ I 1 n. 




— 1 1—2.54 
BOTTOM VIEW 



TOLERANCES: t 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



(2) WIPER 

ccw(T>VvVvWvV-(3) CW 



CLOCKWISE - 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


10 


100 


20 


200 


50 


500 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


25,000 


253 


50,000 


503 


100,000 


104 


200,000 


204 


250,000 


254 


500,000 


504 


1,000,000 


105 


2,000,000 


205 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 



3299 W - 1 - 103 



Model ■ 
Style - 



Standard or Modified 
Product Indicator — 



-1 = Standard Product 
Resistance Code 



Consult factory for other available options. 



Specifications are subject to change without notice. 
'"Fluorinert" is a registered trademark of 3M Co. 








Model 3302 

I® Trimming Potentiometer 



SURFACE MOUNT 2MM SQUARE / SINGLE 
TURN CERMET /OPEN FRAME 

■ Recommended for reflow processing 

■ Rotor design compatible with automatic adjustment equipment 

■ Supplied in 8mm embossed tape, compatible with automatic 
assembly equipment 

■ 2mm size meets EIA/EIAJ standard trimmer footprint 



FOR PACKAGING SPECIFICATIONS, SEE FOLLOWING PAGE. 



Electrical Characteristics 

Standard Resistance Range 

200 to 1 megohm 

(see standard resistance table) 

Resistance Tolerance ±25% std. 

Absolute Minimum Resistance 

<1K 20 ohms max. 

>1 K 5% max. 

Contact Resistance Variation 

5% max. 

Resolution Infinite 

Adjustment Angle 260° ±20° 

Environmental Characteristics 

Power Rating (50 VDC max.) 

70°C 0.15 watt 

Temperature Range 

-40°C to +85°C 

Temperature Coefficient 

±250ppm/°C 

Humidity 95%RH 

500 hours 

TRS max ±5% 

Load Life 

@ 70°C rated power 500 hours 

TRS ±5% 

Rotational Cycling 10 turns 

TRS ±15% 

Physical Characteristics 

Torque 10-150g-cm max. 

Mechanical Angle Continuous 

Marking Part marking code 

Standard Packaging 
2000 pcs./7" reel 



STANDARD RESISTANCE TABLE 



Resistance 


Part Marking 


Resistance 


(Ohms) 


Code 


Code 


200 


22 


201 


500 


52 


501 


1,000 


13 


102 


2,000 


23 


202 


5,000 


53 


502 


10,000 


14 


103 


20,000 


24 


203 


50,000 


54 


503 


100,000 


15 


104 


200,000 


25 


204 


500,000 


55 


504 


1,000,000 


16 


105 



Popular values listed in boldface. 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Snerifiration"; arp snhiprt tn rhannp without nntire 



3302W.X-1 

2mm Open Frame 

for Reflow Soldering 




2 20 + 0.25/- 0.15 
1.70 



2.75 ADJ. SLOT WIDTH 
0.45 ±0.10 




SUGGESTED PWB LAYOUT 
1.20- 



1.75 



1.70-lM M 
H 4 



0.65 
0.90 



1.90 



3302W.X-2 
3 Terminals for 

Automatic Trimming Adjustment 



2.20 + 0.25/- 0.15 




— ADJ. SLOT 
WIDTH 



0.55 



1 — 1 .40 



0.65 
0.90 J 



n 

M 

k rs^lr 1 



-1.60 
-1.20 
0.50 



-0.75 
1.90 



SUGGESTED PWB LAYOUT 



1.201 




I 

1.75 









1.70-1 



0.65 
r 0.90 



□ □ 

-H K 



-0.75 
1.90 
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Bi Model 3302 



J3* Trimming Potentiometer 



FOR PRODUCT SPECIFICATIONS, SEE PREVIOUS PAGE. 



PACKAGING SPECIFICATIONS 

- 2.26 + 0.20 MAX. 



0.60 — | / 1 >- 

max. i_ , | Irpl 



r 



4.00 ±0.10 - 



2.00 ±0.05 ■ 



1.75 ±0.10 — 
8.00 ±0.31 • 



- 3.50 ±0.10 



C=7 




4.00 ±0.10 



2.44 ± 0.20 



■ 2.90 ± 0.20 



TAPE 




-u— 1.20 ±0.50 



50.03 
MIN. DIA. 



JL g.oo± 



1.50 



REEL 
Meets EIA 481 



TOLERANCES: ± 0.30 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



(2) WIPER 

CCW ®VVVWVVy<3) CW 
CLOCKWISE - 



HOW TO ORDER 

3302 X - 2 - 103 E 



Model ■ 



Style 

Orientation of Parts 
In Tape: 

Style W: Terminals Toward 
Sprocket Holes 

Standard or Modified 
Product Indicator 



-1 = Single Slot 

-2 = Cross Slot Rotor (Std. Product) 



Resistance Code 



Embossed Tape Designator 

Consult factory for other available options. 



Specifications are subject to change without notice. 




Model 3303 

*® Trimming Potentiometer 







SURFACE MOUNT 3MM SQUARE / SINGLE 
TURN CERMET /OPEN FRAME 

■ Recommended for reflow processing 

■ Rotor design compatible with pick and place and automatic 
adjustment equipment 

■ Supplied in 8mm embossed tape, compatible with automatic 
assembly equipment 



FOR PACKAGING SPECIFICATIONS, SEE FOLLOWING PAGE. 



Electrical Characteristics 

Standard Resistance Range 

100 to 1 megohm 

(see standard resistance table) 

Resistance Tolerance ±25% std. 

Absolute Minimum Resistance 

< 1 K Ohms 20 ohms max. 

>1 K Ohms 2% max. of TR 

Contact Resistance Variation 

5% max. 

Resolution Infinite 

Adjustment Angle 260° ±20° 

Environmental Characteristics 

Resistance to Soldering Heat 

260°C, 10 seconds, TRS max. 5% 

Power Rating (50 VDC max.) 

70°C 0.15 watt 

Temperature Range 

-40°C to +85°C 

Temperature Coefficient 

±250ppm/°C 

Humidity 95%RH 

500 hours 

TRS max ±5% 

Load Life 

@ 70°C rated power 500 hours 

TRS ±5% 

Rotational Cycling 20 turns 

TRS ±15% 

Physical Characteristics 

Torque 20-200g-cm max. 

Mechanical Angle Continuous 

Marking Part marking code 

Standard Packaging 
2000 pcs./7" reel 



STANDARD RESISTANCE TABLE 



Resistance 


Part Marking 


Resistance 


(Ohms) 


Code 


Code 


100 


12 


101 


200 


22 


201 


500 


52 


501 


1,000 


13 


102 


2,000 


23 


202 


5,000 


53 


502 


10,000 


14 


103 


20,000 


24 


203 


50,000 


54 


503 


100,000 


15 


104 


200,000 


25 


204 


500,000 


55 


504 


1,000,000 


16 


105 



Popular values listed in boldface. 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 



3303W.X-1 
3-Terminai 




0.30 ±0.15 ' 



10 

0.80 
0.90 



1.10 — 1 




3303W,X-2 

3mm Open Frame 

for Reflow Soldering 

3-Terminal 




3.00 



3.00 



2.80 



2.01 
1.35 
0.90 



r- 0.95 



0.80 
0.90 



-TT -C®" - 
0.90 ' M N "" 

1-10 J" IT 



r 



-O.E 



-0.90 



SUGGESTED PWB LAYOUT 
1.60-t- 



1.50 ^ 



| 



0.90 
0.99 



ran 

,»r -h i — 



3.20 



Rear adjust version available 

3mm size meets EIA/EIAJ standard trimmer footprint 



Model 3303 

^® Trimming Potentiometer 



FOR PRODUCT SPECIFICATIONS, SEE PREVIOUS PAGE. 



3303C.D 

3-Terminal 

Both Sides Adjust 



3.75 
r1.85 



1.50- 



3.00 

•2.50 ±0.15 




.0.55 ±0.15 



1.40 MAX.- 
0.30 ±0.15 - 



LI 



-0.30 
-0.50 



I 



1.30 DIA. 



90—* (A 
1.10 



0.56- 



-0.40 
— 1.20 



an 

0.56 * 



- 0.56 



SUGGESTED PWB LAYOUT 

1.40 - 

•2.30 



i- 1.10 



1.80 
DIA. 




' — 2-30 



□ 
-I 



□ 



• 3.20 - 



1.10 



1.70 
0.70 



PACKAGING SPECIFICATIONS 



o.60 r=i=7f 
max. I _ | HJj 



r 



2.00 ± 0.20 
MAX. 



4.00 ±0.10-1 



2.00 ±0.10 - 



3.50 ±0.10 



4.00 ±0.10 




TAPE 



—1.20 ±0.50 




I- 8.89 ±1.52 



TOLERANCES: t 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



2) WIPER 




CLOCKWISE 



HOW TO ORDER 

3303 X - 2 - 103 E 



Model - 
Style — 



Orientation of Parts In Tape: 
Styles W, C -Terminals Toward 
Sprocket Holes 
Styles X, D - Terminals Away 
From Sprocket Holes 

Standard or Modified 
Product Indicator 



-1 = Single Slot 

-2 = Cross Slot Rotor (Std. Product) 



Resistance Code : 

Embossed Tape Designator 

Consult factory for other available options. 
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Specifications are subject to change without notice. 





Model 3304 

l® Trimming Potentiometer 



SURFACE MOUNT 4MM SQUARE / SINGLE- 
TURN CERMET / INDUSTRIAL /OPEN FRAME 

■ Two cross-slot rotor designs suitable for automatic adjustment 
equipment 

■ Supplied in 12mm embossed tape, compatible with automatic 
assembly equipment 

■ Choice of two packaging orientations 

■ Recommended for reflow solder processing only 

FOR ADDITIONAL STYLES, SEE FOLLOWING PAGE. 



Electrical Characteristics 

Standard Resistance Range 

100 to 2 megohms 

(see standard resistance table) 

Resistance Tolerance ±25% std. 

End Resistance 5% max. 

Contact Resistance Variation 

(Voltage Divider) 

Styles A,B,W & X 5% max. 

Resolution Infinite 

Adjustment Angle 230° nominal 

Environmental Characteristics 

Power Rating (50 volts max.) 

70°C 0.2 watt 

Temperature Range 

-55°C to +125°C 

Temperature Coefficient 

1 Ohms to 200 Ohms ±250ppm/°C 

500 Ohms and above ±200ppm°C 

Humidity MIL-STD-202 Method 103 

500 hours 
(5% ATR) Styles A,B,W & X 
SRS ±5% Styles C & D 

Vibration 30G (2% ATR; 2% AVR) 

Styles A, B.W&X 
SRS ±5% Styles C & D 

Shock 100G (2% ATR; 2% AVR) 

Styles A,B,W & X 
SRS ±5% Styles C & D 

Load Life 

1 ,000 hours 0.2 watt @ 70°C 

(5% (ATR) Styles A,B,W & X 
SRS ±5% Styles C & D 

Rotational Life 20 cycles 

(15% ATR) 

Physical Characteristics 

Torque (Operating) 3.0 oz-in. max. 

Mechanical Angle Continuous 

Marking Manufacturer's trademark, 

resistance code, manufacturer's 
full part number and date code 
on packaging 

Terminals Solder coated 

Wiper Positioned at 50% nominal 

Standard Packaging 

750 pcs./7" reel 

Reflow solder processing 
recommended 



3304 Voltage Divider 
3-Terminal 
3-Pad 
Styles W,X 




1.19-1 




-2.44 MAX. 



-1 It— -9 



in 



1r .2 



.2 TYP. 



SUGGESTED PWB LAYOUT 



miTl 

1.07- — j |— 



1.12 
3.91 



(2) WIPER 

ccw (TWWWWV-® cw 



CLOCKWISE ■ 



3304 Voltage Divider 

3- Terminal 

4- Pad 
Styles A,B 




ADJ. 

CROSS SLOT 
.56 WIDE X 
.38 DEEP X 
2.4 LONG 

— .56 
— .76 




"+2.44 MAX. 

*i r 9 

JO 

— |f— .2 TYP. 



SUGGESTED PWB LAYOUT 

2.514—1 I 
1.36 



51 \~\ ,2 



1.07 
3 PLCS. 



I 



| ■ i 5.59 



TDtaEbr 



1.47 
3.71 



TOLERANCES: ± 0.30 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



(2) WIPER 

ccw (TW\AAA/WV-<3) CW 

CLOCKWISE - 



Specifications are subject to change without notice. 
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Model 3304 

J3® Trimming Potentiometer 



FOR PRODUCT SPECIFICATIONS, SEE PREVIOUS PAGE. 



3304C-1.3304D-1 

2- Terminal 

3- Pad 
Rheostat 

-3.8- 




1.2 



2.01 



©0) 



-H2.44 MAX. 

n*--9 



H 



2TYP. 



SUGGESTED PWB LAYOUT 



2.51 



Mr? 



511 



1.24 
3.91 



TOLERANCES: i 0.30 EXCEPT WHERE NOTED 



ccw(T>w\A/Ws/V<2) 



CLOCKWISE ■ 



cw 

WIPER 



PACKAGING SPECIFICATIONS 

TAPE 



5.0 ±0.2 




8.0 ±0.1 



REEL 



21.01 ±76 

DIA. — 1|— 2.0 REF. 




50.8 REF. 



750 pieces per reel. 

Meets EIA specification RS-481. 



STANDARD RESISTANCE TABLE 



Resistance 


-1 Resistance 


-2 Resistance 


(Ohms) 


Code 


Code 


10 


100 


A1 


20 


200 


21 


50 


500 


51 


100 


101 


A2 


200 


201 


22 


500 


501 


52 


1,000 


102 


_ 

A3 


2,000 


202 


23 


5,000 


502 


53 


10,000 


103 


A4 


20,000 


203 


24 


50,000 


503 


54 


100,000 


104 


A5 


200,000 


204 


25 


500,000 


504 


55 


1 ,000,000 


105 


A6 


2,000,000 


205 
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HOW TO ORDER 

3304 X 



103 E 



Model - 
Style - 



Orientation of Parts In Tape: 
Styles W,A,C -Terminals Toward 
Sprocket Holes 
Styles X,B,D - Terminals Away 
From Sprocket Holes 



Product Indicator 

-1 = Standard Product 

Resistance Code 



Embossed Tape Designator 

E = 750 pcs./7" reel (-1 standard) 
500 pcs./7" reel (-2 standard) 
G = 3000 pcs./13" reel (-1 optional) 

Consult factory for other available options. 
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Specifications are subject to change without notice. 




6MM ROUND / SINGLE-TURN / CERMET 
INDUSTRIAL / OPEN FRAME 

■ Cross slot adjustment options 

■ Horizontal and vertical mounting styles 

■ Dust resistant/splash resistant covers 

■ PC board stand-offs and retention feature 

■ Front and top adjust styles 



Model 3306 

Bourns® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

100 to 1 megohm 

(see standard resistance table) 
Resistance Tolerance ±25% std. 

Closer tolerances available 

Absolute Minimum Resistance 

2% max. (<2K = 30 ohms) 

Contact Resistance Variation 

3% max. 

Resolution Infinite 

Adjustment Angle 215° nom. 

Environmental Characteristics 

Power Rating (1 00 volts max.) 

70°C 0.2 watt 

Temperature Range -25°C to +100°C 

Temperature Coefficient ±250ppm/°C 

Load Life ..1 ,000 hours 0.2 watt @ 70°C 

(5% ATR) 

Physical Characteristics 

Torque (Operating) 4.5 oz-in. max. 

Stop Strength 6.5 oz -in. min. 

Terminals Solderable pins 

Marking Manufacturer's 

trademark, resistance code 
Standard Packaging 

300 pes. per bag 

Aqueous cleaning not recommended 

STANDARD RESISTANCE TABLE 



TOP ADJUST COMMON DIMENSIONS 



Resistance 


Resistance 


(Ohms) 


Code 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


25,000 


253 


50,000 


503 


100,000 


104 


200,000 


204 


250,000 


254 


500,000 


504 


1,000,000 


105 



Shaded area not typically stocked by Distributors 
and not recommended for new designs. 



TOLERANCES: ± 0.30 EXCEPT WHERE NOTED 
DIMENSIONS: MM 

(2) WIPER 

ccw (XwXAaAaVV® cw 



CLOCKWISE - 



Specifications are subject to change without notice. 



6.8 ±51 



3.4 



rr 



i.1 i .51 



'ADJUSTMENT CROSS SLOT 
.8 ± .15 WIDE X 
3.4 ±.15 LONG X 
2.0 ±.15 DEEP 




3306P 



MOUNTING 
SURFAC E^ [ 



I I nr O-T- 7.8 1.51 




3.5 



2.5±.514-H 3.0 



3306F 




MOUNTING H 
SURFACE ^( 



SUGGESTED PWB LAYOUT - STYLE F 



1.0 ±.10 
DIA. 3 PLCS. 



©- 



5.0 ±18 



2.5 ±.18 



SIDE ADJUST COMMON DIMENSIONS 

6.8 ±.51 ■ 




3306W 




3306K 




SUGGESTED PWB LAYOUT - STYLES K. P, W 



1.0 ±.10 
DIA. 3 PLCS. 



©- 



\^ 2.5 ±.18 



5.0 ±18 



2.5 ±.18 



HOW TO ORDER 



3306 W - 1 - 103 



Model 

Style 

Standard Product 
Resistance Code - 
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9MM ROUND / SINGLE-TURN / CERMET 
INDUSTRIAL /OPEN FRAME 

■ Both sides adjust 

■ Cross slot and hexagon adjustment designs 

■ Horizontal and vertical mounting styles 

■ Dust resistant/splash resistant covers 

■ PC board stand-offs and retention feature 



Model 3309 

Bourns® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

100 to 2 megohms 

(see standard resistance table) 

Resistance Tolerance ±25% std. 

Absolute Minimum Resistance 

2% max. (<2K = 30 ohms) 

Contact Resistance Variation 

3% max. 

Resolution Infinite 

Adjustment Angle 235° nom. 

Environmental Characteristics 

Power Rating (250 volts max.) 

70°C 0.5 watt 

Temperature Range 

-25°C to +100°C 

Temperature Coefficient 

±250ppm/°C 

Load Life 

1 ,000 hours 0.5 watt @ 70°C 

(5% ATR) 

Physical Characteristics 

Torque (Operating) 

5 oz-in. max. 

Stop Strength 

11.0 oz -in. min. 

Terminals Solderable pins 

Marking Manufacturer's 

trademark, resistance code 

Standard Packaging 

200 pes. per bag 

Aqueous cleaning not recommended 
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TOP/BOTTOM ADJUST 
COMMON DIMENSIONS 
3309P 




9.0 1 .51 



ADJUSTMENT 
CROSS SLOT 
.8 ± .15 WIDE X 
3.4 ± .15 LONG X 
2.0 ±.15 DEEP 




3309P-2 Both Sides Adjust/Cross Slot 
3309P-1 Top Adjust 



5.8 ±.51 r 1 '-- 1 X\ /MOUNTING 
I I , ' 1 1 / SURFACE 




10.4 ±.51 



5 

C 4.C 




3309P-3 Both Sides Adjust Hex 



11.5i.51 -Et+t3'„ 



■9.0 ±.51 



-5.0 




5.8^51 P , M X\ /MOUNTING 
j_ 1 1 ZZ Ztf / SURFACE 





HEX THRU HOLE 
2.0 ACROSS FLATS 



SUGGESTED PWB LAYOUT - 3309P 



1.4 ± .18 D1A. 
3 PLCS. 



+ + X 10.0*1 

-SLY O ®— I 
— -|-2.5±.18 
5.0 ±.18 | - »| 



are subject to change without notice. 



Model 3309 

Bourns® Trimming Potentiometer 



SIDE ADJUST COMMON DIMENSIONS 

3309W 



9.0 ± .51 



11.0 ± .51 



ADJUSTMENT 
CROSS SLOT 
.8 ±.15 WIDE X 
3.4 ±.15 LONG X 
2.0 ±.15 DEEP 



12.5 ±.51 




3309W-1 Single Side (Front) Adjust 



I" -| 4.6 ±.51 
— |- 2.5 + 1.02/ -.00 



3309W-2 Both Sides Adjust - Cross Slot 

i 




3309W-3 Both Sides Adjust Hex 

9.0 ±.51- 



f~ 12.5 ±.51 
8.0 ±.51 





2.5 + 1.02/ -.00 




HEX THRU HOLE 
2.0 ACROSS FLATS 



SUGGESTED PWB LAYOUT - 3309W 



1.4 ± .18 DIA. 
3 PLCS 



2.5 ± .18 

L 



e 



2.5 ±18 



5.0 ±.18 ■ 



TOLERANCES: ± 0.30 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



CCW 




CLOCKWISE 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


25,000 


253 


50,000 


503 


100,000 


104 


200,000 


204 


250,000 


254 


500,000 


504 


1 ,000,000 


105 


2,000,000 


205 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 



Model — 
Pin Style - 



Rotor Style ■ 



3309 W - 2 - 103 

I 



-2 = Cross Slot/Single Slot Rear Adjust 
-3 = 2mm Hex Thru Hole 

Resistance Code 



Specifications are subject to change without notice. 
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SURFACE MOUNT 3MM SQUARE / 
SINGLE-TURN CERMET / SEALED 

■ Compatible with surface mount manufacturing processes 

■ Rotor stop for "in-circuit" adjustment 

■ 100 cycle rotational and seal life 

■ Patent #5043695 assembly for seal integrity 

■ Plastic housing for RF applications 



Model 3313 

I® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

10 ohms to 2 megohms 

(see standard resistance table) 

Resistance Tolerance ±20% std. 

(tighter tolerance available) 
End Resistance 

1 % or 3 ohms max. 

(whichever is greater) 
Contact Resistance Variation 

3% or 3 ohms 

Adjustability 

Voltage Divider ±0.1 % 

Rheostat ±0.2% 

Resolution Infinite 

Insulation Resistance 500 vdc. 

100 megohms min. 

Dielectric Strength 

Sea Level 500 vac 

70,000 Feet 350 vac 

Adjustment Angle 220° nom. 

Environmental Characteristics 

Max. Soldering Exposure 

260°C/5 seconds 

Power Rating (200 volts max.) 

70°C 0.125 watt 

125°C watt 

Operating Temp. Range...-55°C to+125°C 
Temperature Coefficient 

<100 ohms ±150ppm/°C; 

>100 ohms ±100ppm/°C 

Seal Test 85°C Fluorinert* 

Humidity MIL-STD 202, Method 106 

(no vibration) TRS ±3%; 
IR 10 megohms 

Vibration 20G TRS ±1 %; VRS ±1 % 

Shock 1 00G TRS ±1 %; VRS ±1 % 

Load Life 1000 hours 

@ 70°C Rated Power;TRS ± 3% 

Rotational Life 100 cycles TRS ±3% 

Thermal Shock 5 cycles 

TRS ±2%; VRS ±1% 

Physical Characteristics 

Mechanical Angle 250° nom. 

Torque 50g-cm max. 

Stop Strength 200g-cm min. 

Flammability U.L 94V-0 

Weight Approx. 0.01 oz. 

Marking. ..Resistance code and date code 

Wiper Set at 50% nominal 

Standard Packaging 1000 pcs./7"reel 

TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 

(2) WIPER 

ccw©VWWWV<3) CW 

CLOCKWISE ■> 



3313J 




3.2 



ADJUSTMENT SLOT 
0.51 WIDE 
X 1.93 LONG 
X0.51 DEEP 



1.3 



0.9 
2 PLCS 



L 



mm 



r 

2.25 



-0.9 



— 0.65 
2 PLCS 




0.15 



1.6 





-1.6 


t 




I 



1.1 JJ Li i.i 



STANDARD RESISTANCE TABLE 



Resistance 


Part Marking 


Resistance 


(Ohms) 


Code 


Code 


10 


A1 


100 


20 


21 


200 


50 


51 


500 


100 


A2 


101 


200 


22 


201 


500 


52 


501 


1,000 


A3 


102 


2,000 


23 


202 


5,000 


53 


502 


10,000 


A4 


103 


20,000 


24 


203 


50,000 


54 


503 


100,000 


A5 


104 


200,000 


25 


204 


500,000 


55 


504 


1 ,000,000 


A6 


105 


2,000,000 


26 

I ; J 


205 



Popular values listed in boldface. Special 
resistances available. 



PACKAGING SPECIFICATIONS 

4.0 i 0.1 — 



.3 ±0.1 



2.5 ±.1 



4.0 ± 0.1 - 



2.0 ± 0.1 - 



1.5 ±0.1 ' 




5.52 ±0.18 



1.75 ±0.10 ' 



12.0 ±0.2 



- 3.8 ± 0.2 



TAPE 




T 



2.67 ± .2 



13.0 ±0.51 DIA. 



Meets EIA481 



\ JL 

21.01 ±0.79 



12.40 + 2.00/ -.000 



REEL 



HOW TO ORDER 

3313 J - 1 - 502 E 

Model 1 



Style 

Standard or Modified 
Product Indicator - 



-1 = Standard Product 

Resistance Code 

Embossed Tape - 



1 000 pes. / 7" Reel (Standard) 



Specifications are subject to change without notice. 
"Fluorinert" is a registered trademark of 3M Co. 




— 

Model 3314 

B® Trimming Potentiometer 



SURFACE MOUNT 4MM SQUARE /SINGLE 
TURN CERMET / INDUSTRIAL / SEALED 

■ Compatible with surface mount manufacturing processes 

■ Compatible with popular vacuum pick-and-place equipment 

■ J-hook, gull-wing and pinned configurations 

■ Side adjust available 



FOR PACKAGING SPECIFICATIONS, SEE FOLLOWING PAGE. 



Electrical Characteristics 

Standard Resistance Range 

10 ohms to 2 megohms 

(see standard resistance table) 
Resistance Tolerance ±20% std. 

(tighter tolerance available) 

End Resistance 

1 % or 2 ohms max. 

(whichever is greater) 
Contact Resistance Variation 

1% or 3 ohms 

Resolution Infinite 

Insulation Resistance 500 vdc. 

100 megohms min. 

Dielectric Strength 

Sea Level 500 vac (1 minute) 

Adjustment Angle 210° nom. 

Environmental Characteristics 

Soldering Heat 

260°C, 10 seconds, TRS ±1% 

Power Rating (300 volts max.) 

70°C 0.25 watt 

125°C watt 

Temperature Range 

-55°Cto+125°C 

Temperature Coefficient 

±100ppm/°C 

Humidity 90-98% RH, 

10 cycles, 240 hours 
TRS ±2%; IR 10 megohms 

Vibration 20G TRS ±1 %; VRS ±1 % 

Shock 100G TRS ±1 %; VRS ±1 % 

Load Life 

(@ 70°C Rated Power 1000 Hours) 

TRS ±3% 

Rotational Life 100 cycles 

TRS ±3% 

Thermal Shock 5 cycles 

TRS ±2%; VRS±1% 

Physical Characteristics 

Mechanical Angle 240° nom. 

Torque 180g-cm typical 

Stop Strength 300g-cm typical 

Pushover Strength (S Style) 
2 kilograms (4.4 lbs.) minimum 

Weight Approximately 0.01 oz. 

Marking Manufacturer's 

code, resistance code and date code 

Wiper Positioned at 50% nominal 

Flammability U.L 94V-0 

Standard Packaging 

J&G 500 pcs./7"reel 

S 200 pcs./7" reel 

H 50 pcs./tube 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 



3314J-1 




2.55 



T, 



0.20 TYP. 



L ADJUSTMENT SLOT 
2.45 LONG X 0.51 WIDE X 0.55 DEEP 



1 



2.35 



-0.8 ±0.1 
2 PLCS. — 



■2.3 



-I 



T 1S 

3 PLCS. 



1.30 ±0.1 



-5.00- 



IJLL I 

4.0 



•-1.3 

2 PLCS. 



2.0 



2.0 
3 PLCS. 



3314G-1 




3314H-1 

-4.50- 
© 



1 



B A 



r- 5.00 ±0.10 
OUTSIDE WHEN 
PINS ARE PARALLEL 



6.30 



4.50 




2.55 



ADJUSTMENT SLOT iSS 
2.45 LONG X 0.51 WIDE X 0.55 DEEP lrr 



1 



2.55 



r 



0.6 ± 0.1 
3 PLCS. 



h2.55 



y 

-5.00- 



-© + ©" 



5.00 — + 



0.80 DIA. 
TYP. 







STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


10 


100 


20 


200 


50 


500 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


50,000 


503 


100,000 


104 


200,000 


204 


500,000 


504 


1,000,000 


105 


2,000,000 


205 



Popular values listed in boldface. Special 
resistances available. 



TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 

(2) WIPER 

ccw(l)--vVV\AAA/V-(3) CW 

CLOCKWISE - 
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■ Meets EIA/EIAJ/IPC/VRCI SMD standard trimmer designs 

■ Model 3314 has been approved for use by DESC on drawings 88039 (331 4J) and 90027 (331 4G) 



Model 3314 

J3® Trimming Potentiometer 



FOR PRODUCT SPECIFICATIONS, SEE PRIOR PAGE. 



j— 4.50 -— j "I 



MB (V) (2) (3) 2-45 LONG X 0.51 WIDE 
STANDOFF X 0.55 DEEP 




5.33 -L 
MAX. 

L, 



4.06 — 



± 



~j 2.79 -t |— 5.00 — — j T 
ADJUSTMENT CROSS SLOT 1 00 



2.54 



E 



— 1.29 
2 PLCS. 



T 

3.48 
li 



— 2.00 
3 PLCS. 



RECOMMENDED 
LAND PATTERN 



TOLERANCES: t 0.30 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



(2) WIPER 

ccwq^vVaUmkI) 



cw 



CLOCKWISE - 



HOW TO ORDER 



3314 G 



502 E 



Model - 
Style - 



Standard or Modified 

Product Indicator 
-1 = Single Slot 
-2 = Cross Slot Rotor 
(Style S is standard, 
Styles J, G & H are available) 

Resistance Code 



Embossed Tape Designator 

(Applicable to Styles J, G and S only) 
Styles J & G: 500 pes. 17" reel (standard) 
Style S: 200 pes. IT reel (standard) 

Consult factory for other available options. 
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PACKAGING SPECIFICATIONS 
(J, G Styles) 



TAPE 



36 MAX. 




8.00 ± .20 



REEL 




21.01 ± .787 

DIA. — 1 1* 2.67 t .254 



J 



12.4 + 2.01/ -.000 



Meets EIA specification 481. 



PACKAGING SPECIFICATIONS 
(S Style) 

TAPE 




1.50 ±0.10/ -0.00 -a 



6.00 t 0.10 



5.50 ±0.10 
12.00 REF. 



REEL 




21.01 ±.787 

DIA. —\\- 2.67 ±.254 



59.18 ±2.03 



^ 1 

16.4 + 2.0/ -.00 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 




6MM SQUARE / SINGLE-TURN / CARBON 
COMMERCIAL /OPEN FRAME 

■ Cross slot rotor design suitable for automatic adjustment equipment 

■ Board retention feature 

■ Enclosed cover 

■ PC board stand-offs 

■ Adjustable front/back, top/bottom 



Model 3318 

Bourns® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

100 to 1 megohm 

(see standard resistance table) 

Resistance Tolerance ±30% 

Contact Resistance Variation 

10% max. 

Resolution Infinite 

Adjustment Angle 210° ±20° 

Environmental Characteristics 

Power Rating 

100-500K ohms 50V 

>500K ohms 25V 

50°C 0.1 watt 

Temperature Range -25°C to +1 00°C 

Temperature Coefficient ...±1000ppm/°C 
Load Life ...1 ,000 hours 0.1 watt @ 70°C 

(20% ATR) 

Physical Characteristics 

Torque (Operating) 20-250 g-cm 

Stop Strength 

Knob Side 750 g-cm 

Reverse Side 350g-cm 

Terminals Solderable pins 

Marking Resistance code, date code 

Standard Packaging ....200 pes. per bag 
Aqueous cleaning not recommended 

STANDARD RESISTANCE TABLE 



3318K 



Resistance 


Resistance 


(Ohms) 


Code 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


25,000 


253 


50,000 


503 


100,000 


104 


200,000 


204 


250,000 


254 


500,000 


504 


1 ,000,000 


105 



Popular values listed in boldface. 



TOLERANCES: ± 0.30 EXCEPT WHERE NOTED 
DIMENSIONS: MM 




0.80 + 0.10 



MOUNTING ' J — 
SURFACE " 




3.80 



2.00 ±0.10 

DIA.-»j 0.60 




V f 



SUGGESTED PWB 
LAYOUT 



2.50 ' 



3.00 -1.00 + 0.10 DIA. 



F 

5.00 

i 



+ 



(2) WIPER 

ccw ©-VW\M/VY-® CW 

CLOCKWISE - 



3318F 



3.20 



3.50 




^6.35-- I 



3.50 ± 0.50 



1.70 



--MOUNTING 
SURFACE 



2.00 + 0.10 -H r— - 0.80 ± 0.10 
DIA. 




—4 hm— 0.60 



SUGGESTED PWB 

LAYOUT , ^— 1.00 + 0.10 DIA. 



T 

5.00 

-4- -<4— i- 

— 5.00 ■» 



HOW TO ORDER 



3318 K - 1 - 103 



Model 

Style 

Standard Product- 
Resistance Code - 
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9MM ROUND / SINGLE-TURN / CARBON 
COMMERCIAL /OPEN FRAME 

■ Both sides adjust 

■ Cross slot and hexagon adjustment designs 

■ Horizontal and vertical mounting styles 

■ Dust resistant/splash resistant covers 

■ PC board stand-offs and retention feature 



Model 3319 

Bourns® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

100 to 1 megohm 

(see standard resistance table) 

Resistance Tolerance ±25% std. 

End Resistance 

2% max. (<2K = 30 ohms) 

Contact Resistance Variation 

3% max. 

Resolution Infinite 

Adjustment Angle 235° nom. 

Environmental Characteristics 

Power Rating (200 volts max.) 

70°C 0.2 watt 

Temperature Range 

-25°Cto+100°C 

Temperature Coefficient 

±1000ppm/°C 

Load Life 

1 ,000 hours 0.2 watt @ 70°C 

(<100K = +3/-7% ATR) 

(>1 00K = +3/-1 0% ATR) 

Physical Characteristics 

Torque (Operating) 

5 oz-in. max. 

Stop Strength 

11.0 oz -in. min. 

Terminals Solderable pins 

Marking Manufacturer's 

trademark, resistance code 

Standard Packaging 

200 pes. per bag 

Aqueous cleaning not recommended 



3319P COMMON DIMENSIONS 



9.0 ±.51 




11.5 ±.51 



ADJUSTMENT 
CROSS SLOT 
.8 ± .15 WIDE X 
3.4 ± .15 LONG X 
2.0 ±.15 DEEP 




3319P-2 Both Sides Adjust/Cross Slot 
3319P-1 Top Adjust 



1 rWl 

5.8 ±.51 , - Hfi /MOUNTING 
j/ |' l '. , ' |)' /SURFACE 




(2 

10.4 ±.51 




3319P-3 Both Sides Adjust/Hex 



9.0 ±.51 





5.8^51 P . X , 
± 





HEX THRU HOLE 
2.0 ACROSS FLATS 



SUGGESTED PWB LAYOUT - 3319P 



1.4 ± .18 DIA. 
3 PLCS. 



+ + t 10.0 ±.18 
I 

4.0 DIA. — /tv A t 



-2, -3 ONLY 

5.0 ±.18 



2.5 ±.18 



Specifications are subject to change without notice. 



Model 3319 

Bourns® Trimming Potentiometer 



SIDE ADJUST 
3319W-1 



9.0 1 .51 



ADJUSTMENT 
CROSS SLOT 
.8 1.15 WIDE X 
3.4 ± .15 LONG X 
2.0 1.1 5 DEEP 



12.5 ±.51 




3319W-2 Both Sides Adjust /Cross Slot 



2.5 + 1.02/ -.00 




SUGGESTED PWB LAYOUT - 3319W 



1.4i.18DIA. 
3 PLCS 



V3: 

I 0— f 



-2.5 1.18 



5.01.18 • 



Specifications are subject to change without notice. 



3319W-3 Both Sides Adjust/Hex 

9.0 1. 51- 



Y 12.5 ±.51 
8.01.51 





2.5+ 1.02/ -.00 




HEX THRU HOLE 
2.0 ACROSS FLATS 



TOLERANCES; ± 0.30 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



(|) WIPER 

ccw0VWVWVV-(3) Cw 



CLOCKWISE - 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


25,000 


253 


50,000 


503 


100,000 


104 


200,000 


204 


250,000 


254 


500,000 


504 


1,000,000 


105 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 



Model 



3319 W - 2 - 103 

I 



Pin Style - 
Rotor Style - 



-2 = Cross Slot/Single Slot Rear Adjust 
-3 = 2mm Hex Thru Hole 

Resistance Code 



41 




_________ 



Model 3324 

JB® Trimming Potentiometer 



SURFACE MOUNT 4MM SQUARE /SINGLE- 
TURN CERMET / INDUSTRIAL / SEALED 

■ Compatible with surface mount manufacturing processes 

■ Standoffs facilitate boardwashing and mechanical stability 

■ Plastic housing for RF applications 

■ Low profile 

■ Patent #5043695 assembly for seal integrity 



Electrical Characteristics 

Standard Resistance Range 

10 ohms to 2 megohms 

(see standard resistance table) 

Resistance Tolerance ±20% std. 

(tighter tolerance available) 
End Resistance 

1% or 3 ohms max. 

(whichever is greater) 
Contact Resistance Variation 

3% or 3 ohms max. 

(whichever is greater) 

Resolution... Essentially Infinite 

Insulation Resistance 500 vdc. 

100 megohms min. 

Dielectric Strength 

Sea Level 500 vac (1 minute) 

Adjustment Angle 220° nom. 

Environmental Characteristics 

Soldering Heat 
260°C, 10 seconds, TRS ±1% 

Power Rating (200 volts max.) 

70°C 0.25 watt 

125°C watt 

Operating Temperature Range 
-55°C to +125°C 

Temperature Coefficient 

<100 Ohms ±150ppm/°C 

>1 00 Ohms ±1 00ppm/°C 

Humidity 80-98% RH, 

1 cycles, 240 hours 
TRS ±3%; IR 10 megohms 

Vibration 20G TRS ±1 %; VRS ±1 % 

Shock 1 00G TRS ±1 %; VRS ±1 % 

Load Life 

(@ 70°C Rated Power 1000 Hours) 

TRS ±3% 

Rotational Cycling 100 cycles 

TRS ±3% 

Thermal Shock 5 cycles 

TRS ±2%; VRS ±1 % 

Physical Characteristics 

Mechanical Angle 250° nom. 

Torque 50g-cm typical 

Stop Strength 200g-cm typical 

Weight Approximately 0.01 oz. 

Marking Manufacturer's code, 

resistance code and date code 

Wiper Positioned at 50% nominal 

Flammability U.L. 94V-0 



3324J 




TP 



4.27 



ADJUSTMENT SLOT 
-0.52 WIDE 
X 1.93 LONG 
X 0.51 DEEP 



"J 1.28 

1-1,41 



1.02 — | p- 
2.16 +- — 



0.64 
2 PLCS 



RECOMMENDED 
LAND PATTERN 2 .2 

3 PLCS.-] -«t f— — 2.0 



1.3 — I 
2 PLCS. 1 

2.3— H I— 



3324G 



y ADJUSTMENT SLOT 
0.52 WIDE 
X 1.93 LONG 
X0.51 DEEP 



2.16 




0.86 2.29 
5° MAX. TYP. 



1.5 3 PLCS. 



1.3—1 



2 PLCS. 



5.5 



—I 1—2.3 



PACKAGING SPECIFICATIONS 



TAPE 




36 MAX. 



5.52 ± 0.5 



5.26 ±.10 (J) 
6.45 ±. 10(G) 



5.26 ±.10 



8.00 ± .20 



REEL 




21.01 ±787 

DIA. — 1 1— 2.67 ±.254 



59.18 ±2.03 

A 



1 



12.4 + 2.01/ -.000 



Meets EIA specification 481. 
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Specifications are subject to change without notice. 



Model 3324 

J3® Trimming Potentiometer 



STANDARD RESISTANCE TABLE 



Resistance 


Part Marking 


Resistance 


(Ohms) 


Code 


Code 


10 


A1 


100 


20 


21 


200 


50 


51 


500 


100 


A2 


101 


200 


22 


201 


500 


52 


501 


1,000 
2,000 


A3 


102 


23 


202 


5,000 


53 


502 


10,000 


A4 


103 


20,000 


24 


203 


50,000 


54 


503 


100,000 


A5 


104 


200,000 


25 


204 


500,000 


55 


504 


1,000,000 


A6 


105 


2,000,000 


26 


205 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 

3324 J - 1 - 502 E 

Model 1 

Style 

Standard or Modified 

Product Indicator ' 

-1 = Standard Product 

Resistance Code 

Embossed Tape 

1000 pcs./7" Reel (Standard) 




CLOCKWISE 



TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



Specifications are subject to change without notice. 
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1/4" ROUND / SINGLE-TURN / CERMET 
INDUSTRIAL /SEALED 

■ Listed on the QPL for style RJ50 per MIL-R-22097 and RJR50 per 
High-Rel MIL-R-39035 

■ 5 standard terminal styles 

■ Tape and reel packaging available (see page 61 for details) 



Model 3329/RJ50/RJR50 

^® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

10 to 1 megohm 

(see standard resistance table) 

Resistance Tolerance ±10% std. 

(closer tolerance available) 
Absolute Minimum Resistance 

1 % or 2 ohms 

(whichever is greater) 
Contact Resistance Variation 

3.0% or 3 ohms max. 

(whichever is greater) 

Adjustability 

Voltage ±0.05% 

Resistance ±0.15% 

Resolution Infinite 

Insulation Resistance 500 vdc. 

1 ,000 megohms min. 

Dielectric Strength 

Sea Level 600 vac 

80,000 Feet 250 vac 

Adjustment Angle 240° nom. 

Environmental Characteristics 

Power Rating <8 85°C (300 volts max.) 

3329 0.5 watt 

RJ50/RJR50 0.25 watt 

Power Rating @ 150°C watt 

Temperature Range -55°C to +150°C 

Temperature Coefficient ±100ppm/°C 

Seal Test 85°C Fluorinert* 

Humidity (Commercial Model) 

3329 MIL-STD-202 Method 106 

96 hours 
(3% ATR, 10 Megohms IR) 

RJ50 (1 % ATR, 10 Megohms IR) 

RJR50 (1% ATR, 100 Megohms IR) 

Vibration 

3329 30G (1 % ATR; 1 % AVR) 

RJ50/RJR50 20G (1 % ATR; 1 % AVR) 

Shock 100G (1 % ATR; 1 % AVR) 

Load Life 

3329 1 ,000 hours 0.5 watt @ 85°C 

(3% ATR; 3% CRV) 

RJ50 1,000 hours 0.25 watt @ 85°C 

(2% ATR; 1% ARV) 

RJR50 1 ,000 hours 0.25 watt 85°C 

(3% ATR; 1% ARV) 
Rotational Life 200 cycles 

3329 (4% ATR; 4% CRV) 

RJ50/RJR50 (2% ATR) 

Physical Characteristics 

Mechanical Angle 260° nom. 

Torque 5.0 oz-in. max. 

Stop Strength 5.0 oz -in. min. 

Terminals 

3329 Solderable pins 

RJ50/RJR50 MIL-STD-202; Method 208 

Weight 0.02 oz. 

Marking 

3329 Manufacturer's trademark, 

resistance code, date code, 
manufacturer's model number 
and style 

RJ50/RJR50 Mil-spec part number 

Wiper Positioned at 50% nominal 

Standard Packaging 50 pes. per tube 



3329H 
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ADJ. SLOT .35 LONG X - 
.64 WIDE X 1.02 DEEP 



2.54 — — T~l— 4^ 2 54 



2.54 



6.98 ±2.24—4 U-_ 

^ 6.35 ± 
—| I— 5.46 ± 



3329S 



5.08 




8.38 ± .51 



rM * vB ZM 4\b-^ jit- 89 



6.10 



2.54 



3329W 




nun t an 



6.10 



2.54 




6.10 



" 512 %.54^ 2M Jib 89 



2.54 



RJ/RJR50 "P" PRINTED CIRCUIT PIN TYPE 
(COMMERCIAL VERSION - ORDER BY 
3329P-DK9-RC) 

ADJ. SLOT 
.279 ± .038 DIA. X 
.064 WIDE X 
051 DEEP 




STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


10 


100 


20 


200 


50 


500 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


25,000 


253 


50,000 


503 


100,000 


104 


200,000 


204 


250,000 


254 


500,000 


504 


1 ,000,000 


105 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 



3329 H - 1 - 103 



Model 
Style - 



Standard or Modified 

Product Indicator 

-1 = Standard Product 

Resistance Code 



See page 72 for RJ50/RJR50 ordering 
information. 

Consult factory for other available options. 

Shaded areas typically not stocked by Distributors 
and not recommended for new t 
SpGcif icstions 3re subject to c 

"Fluorinert is a registered trademark of 3M Co. 




5/16" ROUND / FOUR-TURN / CERMET 
INDUSTRIAL /SEALED 

■ Unique planetary drive offers precise wiper setting of a multiturn in a 
single-turn package size 

■ Top and side adjust styles 

■ 



Model 3339 

Bourns® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

10 to 1 megohm 

(see standard resistance table) 

Resistance Tolerance ±10% std. 

(tighter tolerance available) 
Absolute Minimum Resistance 

1 % or 2 ohms max. 

(whichever is greater) 
Contact Resistance Variation 

3% or 3 ohms max. 

(whichever is greater) 

Adjustability 

Voltage ±0.05% 

Resistance ±0.1% 

Resolution Infinite 

Insulation Resistance 500 vdc. 

1,000 megohms min. 

Dielectric Strength 

Sea Level 600 vac 

80,000 Feet 250 vac 

Effective Travel 4 turns nom. 

Environmental Characteristics 

Power Rating (300 volts max.) 

85°C 0.5 watt 

150°C watt 

Temperature Range 

-55°C to+150°C 

Temperature Coefficient 

±100ppm/°C 

Seal Test 85°C Fluorinert* 

Humidity MIL-STD-202 Method 103 

96 hours 
(3% ATR, 10 Megohms IR) 

Vibration 30G (1 % ATR; 1 % AVR) 

Shock 100G (1% ATR; 1% AVR) 

Load Life 

1 ,000 hours 0.5 watt @ 85°C 

(3% ATR; 3% or 3 ohms, 
whichever is greater, CRV) 

Rotational Life 200 cycles 

(3% ATR; 3% or 3 ohms, 
whichever is greater, CRV) 

Physical Characteristics 

Torque 3 oz-in. max. 

Mechanical Stops Wiper idles 

Terminals Solderable pins 

Weight 0.02 oz. 

Marking Manufacturer's 

trademark, resistance code, 
wiring diagram, date 
code, manufacturer's 
model number and style 

Wiper Positioned at 50% nominal 

Flammability U.L.94V-0 

Standard Packaging 50 pes. per tube 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 
•"Fluorinert is a registered trademark of 3M Co. 



3339H 

COMMON DIMENSIONS 
(TOP ADJUST) 



ADJ. CROSS SLOT 
2.54 LONG X .64 WIDE 




3339P 



6.35 



-li— -51 
7.62 DIA. 




2.54 



3339S 



8.00 ±.38 



.64 -* 

8.13 ±.38 



0S> 



9.53 ± .38 
1 



5.54 ± .38 
38 MIN. 



5.97 



■?|W,54 



[J. ®^-2.54 



4.57 



3339W 



8.00 ± .38 



7^ 



.64 — 

8.13 ±.38 




9.53 ± .38 



5.97 



5.54 ± .38 
38 MIN. 



2 5 5 ! zj%? 2 ' 54 



TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



WIPER 



cewn 




CLOCKWISE 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


10 


100 


20 


200 


50 


500 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


25,000 


253 


50,000 


503 


100,000 


104 




204 


250,000 


254 


500,000 


504 


1,000,000 


105 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 



3339 H - 1 - 103 



Model 

Style 

Standard or Modified 
Product Indicator • 



-1 = Standard Product 
Resistance Code 



Consult factory for other available options. 




I 




Model 3352 

I® Trimming Potentiometer 



3/8" ROUND / SINGLE-TURN / CERMET 
INDUSTRIAL /OPEN FRAME 

■ Stable cermet element offers infinite resolution 

■ Very low profile 

■ Seven standard pin styles 

■ Thumb and screw driver adjustment 



Electrical Characteristics 

Standard Resistance Range 

10 to 2 megohms 

(see standard resistance table) 

Resistance Tolerance ±20% std. 

(tighter tolerance available) 
Absolute Minimum Resistance 

2 ohms max. 

Contact Resistance Variation 

1.0% or 1 ohm max. 

(whichever is greater) 

Adjustability 

Voltage ±0.05% 

Resistance ±0.25% 

Resolution Infinite 

Dielectric Strength 

Sea Level 500 vac 

80,000 Feet 350 vac 

Adjustment Angle 205° nom. 

Environmental Characteristics 

Power Rating (250 volts max.) 

85°C 0.50 watt 

125°C watt 

Temperature Range 
-55°Cto+125°C 

Temperature Coefficient 

±100ppm/°C 2K & up 

±150ppm/°C Below 2K 

Humidity. MIL-STD-202 Method 103 

96 hours 
(2% ATR, 10 Megohms I R) 

Vibration 30G (2% ATR; 2% AVR) 

Shock 100G (2% ATR; 2% AVR) 

Load Life 

1 ,000 hours 0.5 watt @ 85°C 

(3% ATR) 

Rotational Life 200 cycles 

(10% ATR) 

Physical Characteristics 

Mechanical Angle 250° nom. 

Torque 3.0 oz-in. max. 

Stop Strength 8 oz -in. min. 

Terminals Solderable pins 

Weight 0.01 oz. 

Marking Manufacturer's 

trademark, resistance value 
and model number. 
Date code on packaging. 

Wiper Set at CW end 

Standard Packaging 
100 pes. per bag 



(2) WIPER 

ccw ®-VvVvWvV-(l) cw 



CLOCKWISE - 



-ADJUSTMENT SLOT 
.86 WIDE X. 64 DEEP TYP. 

— | |— 3.81 ± .51 TYP. 





"^5.08 TYP. .64 TYP. -|)U- 

-—I I— 1.27 TYP. 




7.62 TYP. 



TOP ADJUST 





— j |— 2.54 TYP. 5.33 MAX. "H r"*~ 



3352P 




I 1 1 



-"■) [--2.54 TYP. 5.33 MAX.— n |-"- 
3352T 




t 

— j |— 2.54 TYP. 



HOW TO ORDER 



3352 W- 1 - 103 



Model 
Style - 



Standard or Modified 
Product Indicator 



-1 = Standard Product 
Resistance Code 



Consult factory for other available options. 



3352H 



SIDE ADJUST 



2.54 TYP. — j |-«- 



T2.54TYP. 



62 MAX. 

-H h— 4.75 MIN. TYP. 



3352K 



TYP. — — j |-»- 



L^rrnr "-2.54 typ. c-_r--_i 

'7.62 MAX. 




3352W 



2.54 TYP. —"-j f— 



5.08 MAX. ■ 



TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 

STANDARD RESISTANCE TABLE 



Resistance 


Resistance 




(Ohms) 


Code 




10 


100 





20 


200 




50 


500 


100 


101 




200 


201 




500 


501 




1,000 


102 




2,000 


202 




5,000 


502 




10,000 


103 




20,000 


203 




25,000 


253 




50,000 


503 




100,000 


104 




200,000 


204 




250,000 


254 




500,000 


504 
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Popular values listed in boldface. Special 
resistances available. 



. '..nneJ8 

Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 




1/4" SQUARE / SINGLE-TURN / CERMET 
INDUSTRIAL /SEALED 

■ Miniature package 

■ Rotor designed for automatic machine adjust interface 

■ Withstands harsh environments and immersion cleaning processes 

■ Available on tape and reel packaging (see page 61) 



ModGl 3362 FOR ORDERING INFORMATION, SEE FOLLOWING PAGE. 

I® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

10 to 2 megohms 

(see standard resistance table) 

Resistance Tolerance ±10% std. 

(tighter tolerance : 
Absolute Minimum Resistance 

1% or 2 ohms 

(whichever is greater) 
Contact Resistance Variation 

1 % or 3 ohms max. 

(whichever is greater) 

Adjustability 

Voltage ±0.05% 

Resistance ±0.15% 

Resolution Infinite 

Insulation Resistance 500 vdc. 

1,000 megohms min. 

Dielectric Strength 

Sea Level 900 vac 

80,000 Feet 350 vac 

Adjustment Angle 240° nom. 

Environmental Characteristics 

Power Rating (300 volts max.) 

70°C 0.50 watt 

125°C watt 

Temperature Range 

-55°C to+125°C 

Temperature Coefficient 

±100ppm/°C 

Seal Test 85°C Fluorinert* 

Humidity MIL-STD-202 Method 103 

96 hours 
(2% ATR; 10 Megohms IR) 

Vibration 30G (1 % ATR; 1 % AVR) 

Shock 100G (1 % ATR; 1 % AVR) 

Load Life 

1 ,000 hours 0.5 watt @ 70°C 

(3% ATR; 3% or 3 ohms, 
whichever is greater, CRV) 

Rotational Life 200 cycles 

(4% ATR; 3% or 3 ohms, 
whichever is greater, CRV) 

Physical Characteristics 

Mechanical Angle 270° nom. 

Torque 3.0 oz-in. max. 

Stop Strength 7.0 oz -in. min. 

Terminals Solderable pins 

Weight 0.02 oz. 

Marking Resistance code, 

terminal numbers, manufacturer's 
model number, style 
and date code 

Wiper Positioned at 50% nominal 

Flammability U.L 94V-0 

Standard Packaging 50 pes. per tube 



COMMON DIMENSIONS 
TOP ADJUST 



ADJ. CROSS SLOT 
2.77 LONG X 
.64 WIDE X 
.89 DEEP 





•6.60 


S03M n 4A 
,♦^3362% 


.254 6.99 
TYP. I 





.46 ±.025' 

DIA. 
3 PLCS. 



2.54 



r 

4.70 



r 

330 



5.46 ± .38 



3362H 



. 90° ± 5' 




4.06 ± .36 




3362R 



1.02 



T 



i-2.54 



© © 



3362U 



6 © 



COMMON DIMENSIONS 
SIDE ADJUST 



ADJ. CROSS SLOT 
2.77 LONG X 
.64 WIDE X 
.89 DEEP 




—.46 ± .025 
DIA. 3 PLCS. 



5.46 t .38 



2.29 













- t 


t 


) 


- 




-I 


4.70 



3362S 



2.54 




2.54- 



1.02 



T 



© © 



3362X 



2.54 




1.02 



Common dimensions unless otherwise specified. 



Specifications are subject to change without notice. 
"Fluorinert" is a registered trademark of 3M Co. 
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MOd6l 3362 FOR PRODUCT SPECIFICATIONS, SEE PRIOR PAGE. 

^"Trimming Potentiometer 



TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



ccw(i>wvwwvkd cw 

CLOCKWISE - 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


10 


100 


20 


200 


50 


500 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


25,000 


253 


50,000 


503 


100,000 


104 


200,000 


204 


250,000 


254 


500,000 


504 


1,000,000 


105 


2,000,000 


205 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 

3362 P - 1 - 502 

Model 1 

Style 

Standard or Modified 

Product Indicator 

-1 = Standard Product 

Resistance Code 

Consult factory for other available options. 





Model 3364 

e Trimming Potentiometer 



SMD 4MM SQUARE / SINGLE TURN 
CERMET / INDUSTRIAL / OPEN FRAME 

■ Cross-slot rotor designs suitable for automatic adjustment 
equipment 

■ Supplied in 12mm embossed tape, compatible with automatic 
pick-and-place assembly equipment 

■ Top and bottom adjust versions available 

■ Recommended for reflow solder processing only 

FOR ADDITIONAL STYLES, SEE FOLLOWING PAGE. 



Electrical Characteristics 

Standard Resistance Range 

100 ohms to 1 megohm 

(see standard resistance table) 

Resistance Tolerance ±25% std. 

End Resistance 

<1 K 20 ohms max. 

>1K 2% 

Contact Resistance Variation 

(Voltage Divider) 5% max. 

Resolution Infinite 

Adjustment Angle 260°±20° 

Environmental Characteristics 

Power Rating (50 volts max.) 

70°C 0.2 watt 

Temperature Range 

-40°C to+100°C 

Temperature Coefficient 

±250ppm/°C 

Humidity 500 hours (5% ATR) 

Load Life 500 hours 

0.2 watt @ 70°C (5% ATR) 
Rotational Life 20 cycles (15% ATR) 

Physical Characteristics 

Torque 20 to 200g-cm 

Mechanical Angle Continuous 

Marking Resistance code, 

manufacturer's full part number 
and date code on packaging 

Terminals Solder coated 

Standard Packaging 

1000 pcs./7" reel 

Reflow solder processing 
recommended 



TOLERANCES: ± 0.30 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



(2) WIPER 

ccw0-Wv\AAA/v-(3) cw 

CLOCKWISE - 



MODELS 3364W/X, UN, A/B 



CLOCKWISE - 



CCW 



CW 



(1>Wv VvVvVt @ 



MODELS 3364C/D, K/J 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 



3364W, X 
3-Terminal 




r ADJ. 

v CROSS SLOT 
0.35 ±0.15 WIDE 
X 0.15 DEEP 
X 0.35 LONG 



1.50 
fk MAX. 



- 



1.40 » 



0.95 —I — 



© © I 



1.60 -U^ ag5 



0.80 



4 



9' 
00 



SUGGESTED PWB LAYOUT 



2.40 



1.10 



5.08 



□ 



1.30 



1.60- 



L 1.50 
1.30 



3364A, B 
3-Terminal 




420 



-- 2.50 ±0.15 



iy-ADJ. 

" CROSS SLOT 
0.35 ±0.15 WIDE 
X 0.15 DEEP 
X 0.35 LONG 




— 1 2.00 1— r~ 



0.50 




SUGGESTED PWB LAYOUT 



5.08 



2.40 f 



1.10 



1.20 I " I 
60*H - 

0.80 — 



-1.50 



-4-1.20 
-0.60 
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■ Choice of two packaging orientations 




Model 3364 

^® Trimming Potentiometer 



FOR ADDITIONAL STYLES, SEE PRIOR PAGE. 



3364C.D 
2-Terminal 



-2.50 ±0.15 



ADJ. 

CROSS SLOT 
0.35 ±0.15 WIDE 
X 0.1 5 DEEP 
X0.35 LONG 




50 



3364K, J 

2-Terminal 

Both Sides Adjust 



— 3.80 - 



0.56 ±0.15 



4.50 



2.00 



2.31 



2.20- 



ir 




•2.50 ±0.15 



CROSS SLOT 
0.35 ±0.15 WIDE 
X 0.15 DEEP 
X 0.35 LONG 



1.50 
MAX. 



0.50 



170 
DIA. 



D 



0.95 -j 



1 60 



SUGGESTED PWB LAYOUT 







1—1.50 


r 




j 0.80 




♦ 


♦ 










I- 1.20 




U.99 




0.95 



2.31 
DIA. 



2.40 1— | 

ITT 



-_.J-1.10 



5.08 



□ 



1.30 



1.60 



L 1.50 



1.30 



3364U.V 

3-Terminal 

Both Sides Adjust 




4.50 



2.50 ±0.15 



CROSS SLOT 
0.35 ±0.15 WIDE 
X 0.15 DEEP X 
0.35 LONG 



1.50 
MAX. 



0.50 



0.45 + 0.15/-O.05* 



1.40- 



1.70 
DIA. 



r 



0.80- 



0.55 




-U L 

Ju 

^ .138 
(3.50) 




0.80 



| u.e 



4- 

, L 1.20 



0.99 
— 0.55 



SUGGESTED PWB LAYOUT 

tri 

2.31 DIA. 
1.20 



5.08 -i 



1-1.10 



in 

1.20 — I— 



0.60 -H 



0.80- 



I — 1.50 



—J- 1.20 
— 0.60 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 



Model 3364 

^® Trimming Potentiometer 



PACKAGING SPECIFICATIONS 



0.60 



2.20 ±0.20 



5.51 t 0.05 



4.00 ± 0.10 




TAPE 




13.00 ±0.51 DIA. 



21.01 ±0.76 DIA. 



13.00 ±1.50 



REEL 

Conforms with EIA specification RS-481 . 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


Part 


(Ohms) 


Code 


Marking 


100 


101 


12 


200 


201 


22 


500 


501 


52 


1,000 


102 


13 


2,000 


202 


23 


5,000 


502 


53 


10,000 


103 


14 


20,000 


203 


24 


50,000 


503 


54 


100,000 


104 


15 


200,000 


204 


25 




504 


55 


iSoooo 


105 


16 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 

3364 X - 1 - 103 E 

Model 1 

Style 

Orientation of parts in tape: 

Styles W,A,C,U,K 

Terminals toward sprocket holes 

Styles X,B,D,V,J 
Terminals away from sprocket 
holes 

Standard Product 

Resistance Code 

Embossed Tape Designator 

E = 1000 pcs./7" reel (-1 standard) 
G = 5000 pcs./14.5" reel (-1 optional) 



Consult factory for other available options. 
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SURFACE MOUNT 3MM SQUARE / SINGLE- 
TURN CERMET / PROCESS SEALED 

■ Compatible with surface mount manufacturing processes 

■ Rotor stop for "in-circuit" adjustment 

■ 5 cycle rotational and seal life 

■ Patent #5043695 assembly for reliable miniature construction 



Model 3373 

1 Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

10 ohms to 2 megohms 

(see standard resistance table) 

Resistance Tolerance ±25% std. 

(tighter tolerance available) 

End Resistance 1 % or 5 ohms max. 

(whichever is greater) 
Contact Resistance Variation 
3% or 5 ohms typical 

Resolution Essentially infinite 

Insulation Resistance 500 vdc. 

100 megohms min. 

Dielectric Strength 

Sea Level 500 vac 

Adjustment Angle 210° nom. 

Environmental Characteristics 

Max. Soldering Exposure 

260°C/5 seconds 

Power Rating (200 volts max.) 

70°C 0.125 watt 

125°C watt 

Operating Temp. Range 

-55X to+125°C 

Temperature Coefficient 

<100 ohms ±150ppm/°C; 

>100 ohms ±100ppm/°C 

Humidity 80-98% RH, 10 cycles, 

240 hours, TRS ±3%; 
IR 1- megohms 

Vibration 20G TRS ±1 %; VRS ±1 % 

Shock 100G TRS ±1%; VRS ±1% 

Load Life 1000 hours 

@ 70°C Rated Power;TRS ± 5% 

Rotational Life 100 cycles TRS ±5% 

Thermal Shock 5 cycles 

TRS ±2%; VRS±1% 

Physical Characteristics 

Mechanical Angle 240° nom. 

Torque 100g-cm max. 

Stop Strength 200g-cm typical 

Weight Approx. 0.01 oz. 

Marking 

Resistance code and date code 

Wiper Positioned at 50% nominal 

Flammability U.L 94V-0 



TOLERANCES: i 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 

(2) WIPER 

ccw ©VWvvWY-{3) cw 

CLOCKWISE - 



3373J 




3.2 



ADJUSTMENT SLOT 
0.51 WIDE 
X 1 93 LONG 
X 0.51 DEEP 



09 
2 PLCS 



1.3 T1 ^ 



2.25 



2 



09 



- 0.65 
2 PLCS 



2.2 



^-31— 0.15 



"id n 

<U Li, 



STANDARD RESISTANCE TABLE 



Resistance 
(Ohms) 


Part Marking 
Code 


Resistance 
Code 


10 


A1 


100 


20 


21 


200 


50 


51 


500 


100 


A2 


101 


200 


22 


201 


500 


52 


501 


1,000 


A3 


102 


2,000 


23 


202 


5,000 


53 


502 


10,000 


A4 


103 


20,000 


24 


203 


50,000 


54 


503 


100,000 


A5 


104 


200,000 


25 


204 


500,000 


55 


504 


1,000,000 


A6 


105 


2,000,000 


26 


205 



Popular values listed in boldface. Special 
resistances available. 



PACKAGING SPECIFICATIONS 

4.0 ±0.1 . 

2.5 i .1 




3.8 ±0.2 



TAPE 




2.67 t .25 



60.0 ±2.0 



13.0 ± 0.50 DIA 



Meets EIA 481 



12.40 + 2.00/ -.000 



HOW TO ORDER 

3373 J - 1 - 502 E 

Model 1 

Style 



Standard or Modified 
Product Indicator 



-1 = Standard Product 

Resistance Code 

Embossed Tape - 
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1000 pes. / 7" Reel (Standard) 

Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 




SURFACE MOUNT 4MM SQUARE / SINGLE- 
TURN CERMET / PROCESS SEALED 

■ Elastomer seal allows multiple adjustments (5 rotations) 

■ Recommended for reflow processing only 

■ Cross-slot rotor design suitable for automatic adjustment equipment 

■ Supplied in 12mm embossed tape, compatible with automatic pick-and- 
place assembly equipment 

■ Patent #5,095,298 ■ Plastic rotor minimizes RF & ESD concerns 







Model 3374 

Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

10 to 2 megohms 

(see standard resistance table) 

Resistance Tolerance ±20% std. 

End Resistance 1 % or 2 ohms max. 

(whichever is greater) 
Contact Resistance Variation 

3% or 3 ohms max. 

(whichever is greater) 

Resolution Infinite 

Adjustment Angle 240° nom. 

Maximum Voltage 200V 

Environmental Characteristics 

Power Rating 

70°C 0.25 watt 

125°C watt 

Operating Temperature Range 

-55°C to +125°C 

Temperature Coefficient 

<500K ohms ±100ppm/°C 

>500K ohms ±150ppm/°C 

Seal 5 Turns min. 

Humidity MIL-STD 202 Method 103 

Vibration 20G; TRS ±1 %, VRS ±1 % 

Shock 1 00G; TRS ±1 %, VRS ±1 % 

Load Life (@70°C Rated Power, 

1000 hours) TRS ±3% 

Rotational Life 100 cycles; TRS ±3% 

Thermal Shock 5 cycles 

TRS ±2%, VRS±1% 

Physical Characteristics 

Torque 18 - 180gm/cm 

Mechanical Angle Continuous 

Marking Manufacturer's trademark 

and part marking code 

Wiper Positioned at 50% nominal 

Standard Packaging 750 pcs./7" reel 

STANDARD RESISTANCE TABLE 



3374X/W 



Resistance 


Part Marking 


Resistance 


(Ohms) 


Code 


Code 


10 


A1 


100 


20 


21 


200 


50 


51 


500 


100 


A2 


101 


200 


22 


201 


500 


52 


501 


1,000 


A3 


102 


2,000 


23 


202 


5,000 


53 


502 


10,000 


A4 


103 


20,000 


24 


203 


50,000 


54 


503 


100,000 


A5 


104 


200,000 


25 


204 


500,000 


55 


504 


1 ,000,000 


A6 


105 


2,000,000 


26 





Popular values listed in boldface, 
resistances available. 



Special 



Specifications are subiect to chanae without notice 




ADJUSTMENT SLOT 
.48 WIDE 
X .38 DEEP 
X 2.54 LONG 
2 PLCS. 



1.93 



0.61 
TYP. 
2 PLCS. 




^ztr-HZr 

TYP. 2 PLCS. 



1.98- 



r 



76 



4.90 
MAX. 



1.98— n 



1.40 ^ 



3.17 



6.78 





L .99 












-.99 











(2) WIPER 

ccw (X^VVWvVVV® cw 



CLOCKWISE ■ 



TOLERANCES: ± 0.30 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



PACKAGING SPECIFICATIONS 



.30 t .025/- .076 



r- 2.69 ± .20 

* , rr^r max. 
i' 1 '"f 



3.98 ±.10 



2.00 ±.05 



1.75 ±.10- 
12.00 ±.30 




-8.00 ±.10 



L 4.29 ±.20 



5.00 ± .20 



TAPE 




13.0 ±.50 
DIA. 



Meets EIA 481 



14.0 ± 1.5 



REEL 



HOW TO ORDER 

3374 X - 1 - 502 E 

Model 

Style 

Orientation of Parts in Tape: 
Style W - Terminals Toward 
Sprocket Holes 

Standard or Modified 
Product Indicator 



-1 = Standard Product 

Resistance Code 

Embossed Tape 

750 pcs./7" reel (standard) 

Consult factory for other available options. 
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3/8" SQUARE / SINGLE-TURN / CERMET 
INDUSTRIAL /SEALED 

■ Available on tape and reel (see page 61 for details) 

■ Available with a knob for finger adjust 

■ 1 5 terminal styles 

■ Top and side adjust types (F, P, H, W, X most popular) 

■ High voltage types available (see page 56 for details) 



Model 3386 

Bourns® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

10 to 2 megohms 

(see standard resistance table) 

Resistance Tolerance ±10% std. 

(tighter tolerance available) 
Absolute Minimum Resistance 

2 ohms max. 

Contact Resistance Variation 

2% or 3 ohms max. 

(whichever is greater) 

Adjustability 

Voltage ±0.05% 

Resistance ±0.15% 

Resolution Infinite 

Insulation Resistance 500 vdc. 

1,000 megohms min. 

Dielectric Strength 

Sea Level 900 vac 

70,000 Feet 350 vac 

Adjustment Angle 280° nom. 

Environmental Characteristics 

Power Rating (300 volts max.) 

85°C 0.5 watt 

125°C watt 

Temperature Range 

-55°C to +125°C 

Temperature Coefficient 

±100ppm/°C 

Seal Test 85°C Fluorinert* 

Humidity MIL-STD-202 Method 103 

96 hours 

(2% ATR, 10 Megohms min.) 

Vibration 30G (1 % ATR; 1 % AVR) 

Shock 100G (1% ATR; 1% AVR) 

Load Life 

1,000 hours 0.5 watt @ 70°C 

(3% ATR; 1 % or 1 ohm, 
whichever is greater, CRV) 

Rotational Life 200 cycles 

(4% ATR; 1 % or 1 ohm, 
whichever is greater, CRV) 

Physical Characteristics 

Mechanical Angle 310° nom. 

Torque 5.0 oz-in. max. 

Stop Strength 15.0 oz -in. min. 

Terminals Solderable pins 

Weight 0.03 oz. 

Marking Manufacturer's 

trademark, resistance code, 
wiring diagram, date code, 
manufacturer's model 
number and style 

Standard Packaging 
50 pes. per tube 



COMMON DIMENSIONS 
SIDE ADJUST 



ADJUSTMENT SLOT 
3.05 LONG X .76 WIDE X .76 E 




.38 MIN 



9.53 



9.53 
_L 



L 5.49 ± 41 



\51 ± .05 
5.97 ± .89 D:A . p| NS 



4,83 

i„ n i 

3.56 i. 38 -J | J Q 



—I k-3 



3.81 



3386C 



1 

■ J 



5 ±.38 -J 

y- k- 2.54 



3386H 



2.54 
1 



1 



— 6 — 

01 | 3C- 



1.40* 38^ -M I— 2.54 

—I I— 2.54 



3386J 



t TTT 

2 u . >-.- J _J ^- 331 i 

— ! r— 3.81 :: .25 




3386W 



1 
2.44-^ 



L--2.54 
— -| I—— 2.54 



3386X 



2.54 
_t_ 



I. 



1.40 ±.38 



r 1 



Q3°10-| 



H r~2.54 
—I I— 2.54 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


10 


100 


20 


200 


50 


500 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


25,000 


253 


50,000 


503 


100,000 


104 


200,000 


204 


250,000 


254 


500,000 
1,000,000 


504 


105 


2,000,000 


205 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 



3386 P - 1 - 103 T 



Model 1 

Style 

Standard or Modified 

Product Indicator 

-1 = Standard Product 

Resistance Code 



Optional Suffix Letter 

T= Knob 

Consult factory for other available options. 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 
'"Fluorinert" is a registered trademark of 3M Co. 



Model 3386 

Bourns® Trimming Potentiometer 



COMMON DIMENSIONS 
TOP ADJUST 



9.53 



9.53 



5.49 ± 



3 



I— 5.97 i 
-4.83 




3386F 



— | 1—2.54 
2.54 -| |4 



5.08^ J 



o o 
3 | 1 
— 02 



3386K 

•2. 

3.05 ±.38-^ 2 

T 


i4±.25-N 
PLCS. 

90° ±3° 




3386M 

3.81 -h 


j 1 

1 2 3 
to — o— a 


— 3.81 



4.78 1 .38 ^ —7l4^ 54 54 



1 



2.54 



— 02 



3386R 



3.81 
81 



1.22 1. 38, 3 2 1 



T 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 



3386T 



1 2 3 
,n n n. 



2.54- 



— —2.54 



.76 1 .38 



3386U 



2.54— » 



-2 54 



P~i — ! — i"3 



O-O-O 

3 2 1 



-4.78 1.38 



3386Y 



2.54- 



— 2.54 



1 



3.05 1 .38 



TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



(2) WIPER 

ccw0-v\AAM/WXD cw 

CLOCKWISE «e 



The Model 3386 is available with a knob for finger 
adjustment. Add suffix letter "T" to order code for 
F, P and X terminal styles. 



ADJUSTMENT SLOT 
5.59 LONG X 1.02 WIDE 
X1.27 DEEP ■ 



10.41 ± .51 - 



8.38 

= -_JL 
6.60 
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O /Q» Or"^l IADC / CIMPI C XI IDM / LTD f\ d rZT" 

o/o oUUAKb / blNljiLb- 1 UHN / Ubnlvlb 1 




INDUSTRIAL / SEALED HIGH VOLTAGE 




FOCUS CONTROL 




■ Designed for electrostatic focus control application on monochrome or 




color CRTs 




■ Rated at 1 KV D.C. and 600 VDC input voltage 


POURNS 


■ High stability cermet element 




■ Available with optional red knob 



Model 3386 HV2/3386 HV3 

Bourns® Trimming Potentiometer 



Electrical Characteristics 

Standard Resistance Range 

2.5 and 5 megohms 

Resistance Tolerance ±20% 

Contact Resistance Variation 

2% max. 

Adjustability 

Voltage Divider ±0.05% 

Rheostat ±0.15% 

Resolution Infinite 

Insulation Resistance @ 1KV D.C. 

1 ,000 megohms min. 

Dielectric Strength (5,000 foot altitude) 

1.5 KVA.C. min. 

Adjustment Angle 280° nom. 

Environmental Characteristics 

HV2 Input Voltage 

85°C (1 KVDC max.) 

125°C watt 

HV3 Input Voltage 

85°C (600 VDC max.) 

125°C watt 

Temperature Range 

-55°Cto+125°C 

Temperature Coefficient 

±400ppm/°C 

Humidity MIL-STD-202 Method 103 

240 Hours (100 megohms min. IR) 

Load Life 

HV2 1,000 hours 1 KVDC 

60°C, 90% R.H. (3% max. ATR) 

HV3 1 ,000 hours 600 VDC 

60°C, 90% R.H. (3% max. ATR) 
Voltage Breakdown 

(5,000 foot altitude) 1 .5 KV min. 

Seal Test 85°C Fluorinert* 

Vibration No discontinuity 30G 

Shock No discontinuity 100G 

Rotational Life 200 cycles min. 

Physical Characteristics 

Mechanical Angle 310° nom. 

Torque 5.0 oz-in. max. 

Stop Strength 15.0 oz -in. min. 

Terminals Solderable pins 

Weight 0.04 oz. 

Marking Manufacturer's 

trademark, resistance code, 
wiring diagram, date code, 
manufacturer's model 
number and style 

Flammability U.L 94V-0 

Standard Packaging 50 pes. per tube 



3386N 

COMMON DIMENSIONS 




ADJUSTMENT SLOT 
3.81 LONG X. 76 WIDE 
X 2.54 DEEP- 



9.53 



d 


i 


t 

9.53 
t 


J — 


L 







3386U 



5.08 MIN. 






5.59 f— 








(ED 





^.51 i .05 
DIA. PINS 



38 MIN 




HOW TO ORDER 

3386 N - HV2 

Model 1 

Style 



505 T 



High Voltage 

Construction Indicator 
HV2 = 1000 VDC 
HV3= 600 VDC 

Resistance Code 



-255 = 2.5 megohms 
-505 = 5 megohms 



Optional Suffix Letter 
T=Red Knob 



TYPICAL FOCUS CONTROL CIRCUITS 




3386N-HV3-255 
or 

3386U-HV3-255 

MONOCHROME 

t VALUES DETERMINED BY CIRCUIT VOLTAGES 




0-1 KV. 
FOCUS 
RANGE 



3386N-HV2-505 
or 

3386U-HV2-505 
COLOR 



(2) WIPER 

ccw (p>^AAVWV<3) cw 

CLOCKWISE » 



TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 
Specifications are subject to change without notice. 
'"Fluorinert" is a registered trademark of 3M Co. 




Model 3386-OT1 

Bourns® Trimming Potentiometer 



3/8" SQUARE / SINGLE-TURN / CERMET 
INDUSTRIAL /SEALED 

■ Designed for operational amplifier offset voltage adjustment 
applications 

■ Reduces power supply drift errors 

■ Unique center tapped trimming potentiometer 

■ Vertical adjust type available 



Electrical Characteristics 

Standard Resistance Range 

100 ohms to 1 megohm 

(see standard resistance table) 

Resistance Tolerance ±20% std. 

Absolute Minimum Resistance 

2 ohms max. 

Voltage Output Variation ±0.25% 

Adjustability (VR) ±0.025% 

Insulation Resistance @ 500 vdc 

1 ,000 megohms min. 

Dielectric Strength 

Sea Level 900 vac 

70,000 Feet 350 vac 

Effective Electrical Travel 280° nom. 

Center Tap Resistance 2 ohms max. 

Center Tap Electrical Center ±5% 

Center Tap Dead Band 6°±4° 

Environmental Characteristics 

Power Rating 

85°C 0.5 watt 

150°C watt 

Temperature Range 

-55°C to +150°C 

Temperature Stability (AVR) 

±0.5% max. 

Seal Test 85°C Fluorinert* 

Humidity MIL-STD-202 Method 103 

96 hours ±2% 

ATR 10 Megohms min. 

Vibration, 30G ±1 % ATR 

Shock, 100G ±1% ATR 

Load Life, 1 ,000 Hours ±3% ATR 

Rotational Life, 200 cycles ±4% ATR 

Physical Characteristics 

Mechanical Angle 310° nom. 

Torque 5.0 oz-in. max. 

Stop Strength 15.0 oz-in. min. 

Terminals Solderable pins 

Weight 0.03 oz. 

Marking Manufacturer's 

trademark, resistance code, 
wiring diagram, date 
code, manufacturer's model 
number and style 

Flammability U.L 94V-0 

Standard Packaging 
50 pes. per tube/tray 



3386P-OT1 




ADJUSTMENT - 
SLOT 

3.81 X 76 DEEP 
X76 WIDE 





CLOCKWISE ■» 




CENTER TAP 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


100 


101 


200 


201 


500 


501 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


50,000 


503 


100,000 


104 


200,000 


204 


500,000 


504 


1 ,000,000 
I 


105 



Popular values listed in boldface. Special 
resistances available. 



HOW TO ORDER 

3386 

Model 1 

Style 

Catalog Product 

Resistance Code 



P - OT1 



103 



TOLERANCES: ± 0.25 EXCEPT WHERE NOTED 
DIMENSIONS: MM 



SUGGESTED OFFSET VOLTAGE ADJUSTMENT CIRCUIT 




> OUTPUT 



< R1 20KC1 
BOURNS OFFSET TRIMMER 



R4 = R5 + R6 
OFFSET 
ADJUSTMENT 

RANGE = tV (R3/R6)(R2/R2 + R5) 
R2 & R4> R6 



Also see Model 3296-OT1 , page 25. 



Shaded areas typically not stocked by Distributors 
and not recommended for new designs. 



Specifications are subject to change without notice. 
'"Fluorinert" is a registered trademark of 3M Co. 
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POURNS 



OPTIONAL PRODUCTS 

These optional trimmer products are not recommended for new designs. However, if you require 
technical specifications, you may obtain them through the Bourns FAX Library. Simply dial +81 8 837 4341 , 
account #41 1 , and request the appropriate model number. 



Model 
Number 


Product 


Mounting 


Size 


Circuit Board Layout 


Surface 
Mount 


Through- 
Hole 


20 






• 


20mm rectangular 
(SIP) 


— 1 — 1—2.54 
• • • 

— 1 1—17.78 


3005 






• 


3/4" rectangular 




-i I- 


-5.08 
-12.70 


3009 






• 


3/4" rectangular 




*' ■..Jr. 5 - 08 

■4 h 17.73 


3082 






• 


1/2" rectangular 


-| |- 2.54 
-»l 1—12.70 


3099 






• 


3/4" rectangular 
(DIP) 




H h 


-15 


9.02 
>4 


3269 


* 


• 




1/4" square 


9.70 4— 


■ 


* 5.084- H | f762 

it Bl SL 


3272 


# 


• 




.350" square 




.08f-- ] 

H 


10.24- H 

I jmmmmbI |~5 08 

0.2 


3316 






• 


6mm round 


-r 


-] 1—5.08 


3323 






• 


1/4" square 


r-2.54 

TUB— f 5 ' 08 
X-W& I 
T H-i 


mmm-cSO* mm-f 5m 
9HH I l«B I 


3325 




• 




1/4" round 


■H 

r_l 


--5.08 


I k-4-2.54 
U 4-5.08 


3335 


w 


• 




5mm square 




r i 

-2.54 »l !■ 


- -^-^ »| |* 2 54 "1 ^™ ^ 

i ■ a; 

-2.54 6.86^ 


3345 






• 


1/2" round 




•| |- 2.54 
i • I 5 06 

t 

• * 


-I |- 2.54 
—4 1— 5.08 


3359 
(VA05*) 


% 




• 


3/8" round 


TOP ADJUST © r SIDE ADJUST 18 

-f+\ 10.16*. 25 ^ ¥ ^ 

oM,^ <f \j>T 

5. 0l .254-k 25 * 25 5.0,.1 8 J--b|- 2 - 51 ' 8 


3363 




• 




3mm square 
surface mount 


3.0 f 

1 


■ 




3.6 



'Model 3359 is known as VA05 in Europe. 



Specifications are subject to change without notice. 
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POURNS 



ivioaei 

um er 


Turns 


Sealing 


Tech. 


Resistance Power 


Mechanical 


Temp. 


Single 


Multi 




Rating 


Tolerance 

■ 


Turns 


Adjust 


Range 


20 




• 


Sealed 


Cermet 


10 ohms 
to 

5 megohms 


@ 400 volts max. 
70°C - 0.25 watts 
150°C-0watt 


±10% 


15 


Side 


-55X - 
+150°C 


3005 




• 


Sealed 


Wirewound 


10 ohms 
to 

50K ohms 


70°C - 1 .0 watts 
1 25°C - watt 


±10% 


20 


Side 


-65°C - 
+125°C 


3009 




• 


Sealed 


Cermet 


10 ohms 
to 

5 megohms 


@ 400 volts max. 
70°C - 0.75 watts 
150°C-0watt 


±10% 


15 


Side 


-55°C - 
+150°C 


3082 




• 


Sealed 


Cermet 


10 ohms 
to 

2 megohms 


@ 400 volts max. 
85°C - 0.3 watts 
150°C-0watt 


±10% 


10 


Side 


-65°C - 
+150°C 


3099 




• 


Sealed 


Cermet 


10 ohms 
to 

5 megohms 


@ 400 volts max. 
70°C - 1.0 watts 
150°C-0watt 


±10% 


20 


Side 


-55°C - 
+150°C 


3269 




• 


Sealed 


Cermet 


10 ohms 
to 

1 megohm 


@ 300 volts max. 
85°C - 0.25 watts 
150°C-0watt 


±10% 


12 


Top, 

OlUd 


-65X - 
+1 50°r. 


3272 




• 


Sealed 


Cermet 


100 ohms 
to 

1 megohm 


@ 300 volts max. 
85°C - 0.25 watts 
150°C-0watt 


±10% 


12 


Side 


-65°C - 
+1 50°C 


3316 


• 




Open 
Frame 


Carbon 


100 ohms 
to 

1 megohm 


@ 100 volts max. 
70°C - 0.1 watts 


±25% 


1 


Top, 


-25X - 

< I ou o 


3323 


• 




Sealed 


Cermet 


20 ohms 
to 

2 megohms 


@ 300 volts max. 
70°C - 0.5 watts 
150°C-0watt 


±20% 


1 


Top, 

OIUCS 


-55°C - 
j. -I oik°C. 

T I O 


3325 


• 




Sealed 


Cermet 


1 ohms 
to 

1 megohm 


@ 300 volts max. 
85°C - 0.5 watts 
1 50°C - watt 


±10% 


1 


Top, 
Side 


-55°C - 
+150X 


3335 


• 




Sealed 


Cermet 


10 ohms 
to 

500K ohms 


@ 1 00 volts max. 
85°C - 0.2 watts 
150°C-0watt 


±20% 


1 


Top 


-55°C - 
+150°C 


3345 


• 




Sealed 


Wirewound 


10 ohms 
to 

50K ohms 


70°C - 1 .0 watts 
150°C-0watt 


±5% 


1 


Top, 
Side 


-55°C - 
+150°C 


3359 
(VA05) 


• 




Open 
Frame 


Cermet 


100 ohms 
to 

2 megohms 


@ 250 volts max. 
70°C - 0.5 watts 
125°C-0watt 


±20% 


1 


Top, 
Side 


-65°C - 
+125°C 


3363 


• 




Open 
Frame 


Cermet 


100 ohms 
to 

1 megohm 


@ 50 VDC max. 
70°C - 0.1 watts 


±25% 


1 


Top 


-55°C - 
+125°C 



Specifications are subject to change without notice 
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BOURNS® 
POTENTIOMblbR 
TAPE AND REEL 
PACKAGING 
SPECIFICATIONS 




■ 

MM 






POUHNS 







Model 3266* 

Product specifications and 
standard resistance values, page 20. 



Model 3296* 

Product specifications and 
standard resistance values, page 23. 



Now there is a full assortment of 
Trimpot® Potentiometer models on tape 
and reel. 

• Assembly speed is up to 10X faster 
because radial insertion equipment 
can place over 1 00 components a 
minute! 

• Assembly cost reduction is up to 
75% because automatic insertion 
eliminates errors. 

• All models are taped and packaged 
per EIA Standard 468 on 1 8mm tape 
packaged on 1 4" reels. 

• All models have been tested for 
compatibility with all popular radial 
insertion machine models on the 
market today. 



HOW TO ORDER 

3362 M 

Model 1 

Style 

Standard Product 

Resistance Code 



103 R 



Tape & Reel 

Designator: Use "R" for Tape & Reel 

Use "A" for Ammo Pack 

(3/8" product only recommended 

in "Ammo Pack") 



SIDE ADJUST 
3266Z-1-(RC)R 



24,9 + .76 



12.70 REF. 




18 ± .76 



ALL PINS IN-LINE ON 2.54 CENTER 
DIMENSIONS: MM 



1000/REEL 



i h 

□ 



4.32 ± .38 



-2.16 ± .25 



43 ± .05 
DIA. TYP, 



TOP ADJUST 
3266Y-1-(RC)R 



12.70 REF. 



25.9 ± 0.76 




3.81 ± .71 



ALL PINS IN-LINE ON 2.54 CENTER 
DIMENSIONS: MM 



4.32 ± .38 



-2.16 ±.25 



1000/REEL 



SIDE ADJUST 
3296X-1-(RC)R 



28.07 i .76 




ALL PINS IN-LINE ON 2.54 CENTER 
DIMENSIONS: MM 



1000/REEL 



— 4.83 + .30/ -.2, 



U-2.41 ± .25 



TOP ADJUST 
3296W-1-(RC)R 



29.59 ± .76 



12.70 REF. 




ALL PINS IN-LINE ON 2.54 CENTER 
DIMENSIONS: MM 



1000/REEL 



— —4.83 + .30/ -.25 



2.41 ± .25 




Specifications are subject to change without notice. 

60 * Patented models. 









Model 3329 

Product specifications and 
standard resistance values, page 44. 



Model 3362 

Product specifications and standard 
resistance values, pages 47 & 48. 



Model 3386 

Product specifications and standard 
resistance values, pages 54 & 55. 



SIDE ADJUST 
3329M-1-(RC)R 



26.4 ± .76 



12.70 REF. 
9.4 ±.5 



a 




© 



©ii©j-k 18± ™ 



-18+ 1.0/-0.5 

12.70 + 0.3/ -0.25 



N 4.0±0.3 
DIA. 



ALL PINS IN-LINE ON 2.54 CENTER 
DIMENSIONS: MM 



— ] I-— 6.1 ±.25 



-<4 --3.43 ±.25 



1000/REEL 



'.43 ± .05 
DIA. TYP. 



TOP ADJUST 
3329U-1-(RC)R 



□ 



12.70 REF. 
6.35 MAX. 



-18 ±.76 



-18 + 1.0/- 0.5 
12.70 + 0.3/ -0.25 



~4.0±0.3 
DIA. 



ALL PINS IN-LINE ON 2.54 CENTER 
DIMENSIONS: MM 



1000/REEL 



f 



- 6.35 ± .5 



2.79 ±.25 



SIDE ADJUST 
3362M-1-(RC)R 



12.70 REF. 



25 ± .76 



7.0 



1 



18 ±76 



© 



-18+ 1.0/ -0.5 

12.70 + 0.3/ -0.25 



3>\ 



4.0 ± 0.3 
DIA. 



ALL PINS IN-LINE ON 2.54 CENTER 
DIMENSIONS: MM 



1000/REEL 



-1 h< 
□ 



— 2.3 ± .38 



TOP ADJUST 
3362U-1-(RC)R 

12.70 REF. 

22.7 ± .76 4.7 



© 



1 18 ±.76 

DM 



I III 



• 18+1.07-0.5 

12.70 + 0.3/ -0.25 



"4.0 ± 0.3 
DIA. 



ALL PINS IN-LINE ON 2.54 CENTER 
DIMENSIONS: MM 



750/REEL 



i h 7 

|P- 3.56 + .38 

f 



SIDE ADJUST 
3386W-1-(RC)R 



27.56 ± .76 



3.81 ± .71 



8.89 + .76 /- .50 



12.70 REF. 

18 ±.76 



© 



-18+1.0/-0.5 

12.70 + .30/ -0.25 



4.0 ±0.3 
DIA. 



ALL PINS IN-LINE ON 2.54 CENTER 
DIMENSIONS: MM 



1000/REEL 



— 4.83 + .25 



— fU- 2.44 ±.25 

X 51 ±.05 
DIA. TYP. 



TOP ADJUST 
3386U-1-(RC)R 



22.98 ± .076 



12.70 REF. 

18.03 ± 0.7 




3.99 ± 0.3 



ALL PINS IN-LINE ON 2.54 CENTER 
DIMENSIONS: MM 



500/REEL 



9.53 



-4.78 



Specifications are subject to change without notice. 
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TRIM POT® 
POTENTIOMETER 
PANEL MOUNTING 
OPTIONS AND 
HARDWARE 






FACTORY INSTALLED 
PANEL MOUNT 



FACTORY INSTALLED 
PANEL MOUNT 



Many Trimpot® Potentiometers are 
available for panel mount application. 

This product option provides for 
maximum design flexibility. 

To order Trimpot® Potentiometers with 
panel mount hardware attached by the 
factory, simply add an "M" or "Z" 
suffix to the Bourns part number per 
Table I, page 65. 

Example: 

3005P-1-100Z 

To order military Trimpot® 
Potentiometers with panel mount 
hardware attached by the factory, 
order the military part number and add 
"with panel mount attached." 

Example: 
RT12C2L00, with panel mount 
attached. 



To order panel mounting accessories 
for customer installation, simply use 
the part number per Table II, page 65. 

Example: 
H83P 



NOTE: 

For complete product specifica- 
tions, see catalog page for the 
trimmer model. 



Torque - Apply maximum 8 in. lbs. on 
mounting nut when mounted on panel. 



Models 
RT12/RJ12 
3057/3059 

FACTORY ASSEMBLED PANEL MOUNT 




5.94 



BUSHING 
ft, 10-32 

NF-2 THD 



3 




3.76 ±.38 1.52 TO 3.30 — 



ADJ. SLOT 
2.54 LONG 
X .635 WIDE 
X .762 DEEP 




NOTES: 

1. Provided with lockwasher and mounting nut. 

2. Recommend panel holes. #10 drill (.194). 



Models 
3005/3006/3009 

FACTORY ASSEMBLED PANEL MOUNT 



#10-32 UNF-2A THD. 




ADJ. SLOT 
2.54 LONG 
X .508 WIDE 
X .762 DEEP 




3.81 - 



(r 



Ttj 



92 



|— PANEL 3.30 MAX. 



NOTES: 

1 . Provided with lockwasher and mounting nut. 

2. Recommend panel hole size .200 dia. (#7 drill). 



SpBcif icstions 3T6 subjGct to chsnQB without notice. 



FACTORY INSTALLED 
PANEL MOUNT 



FACTORY INSTALLED 
PANEL MOUNT 



FACTORY INSTALLED 
PANEL MOUNT 



Models 
3292/RJR24 
X, L and W Styles 
("L" Style Not Available 
on RJR24) 

FACTORY ASSEMBLED PANEL MOUNT 



6.10- 




3.05— ■ 




I 

BUSHING 




10-32 UNF-2A 




THD. 




^- OPT. BEND 



-ADJ. SLOT 
.243 LONG 
X .064 WIDE 
X .064 DEEP 



DOWN ANTI- 
ROTATION TAB 



6.35 



11.68 

1 



.826 ±038 



10.92 



— PANEL 
3.3 MAX. 



PANEL LAYOUT 



7.37 




200 = 7 DRILL 



.132 OPTIONAL 
FOR ANTI-ROTATION 
NUB 

NOTES: 

1 . Provided with lockwasher and mounting nut. 



Specifications are subject to change without notice. 



Models 
RT22/RTR22/RJ22 
3250/3252 



FACTORY ASSEMBLED PANEL MOUNT 



7.62 
4.06 — 



BUSHING 
10-32 UNF-2A 
THD. 



-ADJ. SLOT 
.243 LONG 
X .064 WIDE 
X .064 DEEP 



- OPT. BEND 
DOWN ANTI- 
ROTATION TAB 



6.35 



14.99 

I 









11.43 




13.97 



—I I— PANEL 
3.3 MAX. 



PANEL LAYOUT 



10.16 




.200 = 7 DRILL 



-.132 OPTIONAL 
FOR ANTI-ROTATION 
NUB 

NOTES: 

1. Provided with lockwasher and mounting nut. 



Models 
RT24/RTR24/3290 
H and W Styles - 3290 
X & W Styles-RT24/RTR24 

FACTORY ASSEMBLED PANEL MOUNT 



6.10- 




3.05 — 


h 


BUSHING 
10-32 UNF-2A 
THD. 





-ADJ. SLOT 
.243 LONG 
X .064 WIDE 
X .064 DEEP 



- OPT. BEND 
DOWN ANTI- 
ROTATION TAB 



6.35 



T 

11.68 



.826 1. 038 



11.43 



— PANEL 
3.3 MAX. 



PANEL LAYOUT 



7.37 




200 = 7 DRILL 



132 OPTIONAL 
FOR ANTI-ROTATION 
NUB 

NOTES: 

1 . Provided with lockwasher and mounting nut. 






H-58P PANEL MOUNT 
UNSEALED* 



H-65P PANEL MOUNT 
UNSEALED* 



H-83P PANEL MOUNT 
UNSEALED* 



SEE TABLE II (PAGE 65) FOR PANEL MOUNT PART NUMBER 



1-1/4 INCH RECTANGULAR 
MULTITURN MODELS 

CUSTOMER INSTALLED PANEL MOUNT 



HEX NUT AND 
LOCKWASHER 



10.31 
MAX. 



t 7.95 



-10.0 



5.94 



- 33.35 - 



6.35 — | — 



£ 


1 E 


1 






H 


.* 


^ t 


if 



BUSHING 
10-32 
NF-2 THD 



1.52 TO 3.30 — 



ADJ. SLOT 
2.54 LONG 
X .635 WIDE 
X .762 DEEP 




NOTES: 

1 . Provided with lockwasher and mounting nut. 

2. Recommend panel holes. #10 drill (.194). 



1/2 INCH SQUARE 
MULTITURN MODELS 

CUSTOMER INSTALLED PANEL MOUNT 



7.62 
4.06 —A 



BUSHING 
10-32 UNF-2A 
THD 



-ADJ. SLOT 
.243 LONG 
X . 064 WIDE 
X.064 DEEP 



- OPT. BEND 
DOWN ANTI- 
ROTATION TAB 



6.35 



14.99 



11.43 





I r 




|O v 





13.97 



— j I— PANEL 
3.3 MAX. 



PANEL LAYOUT 



10.16 




200 = 7 DRILL 



■132 OPTIONAL 
FOR ANTI-ROTATION 
NUB 

NOTES: 

1 . Provided with lockwasher and mounting nut. 

2. Drawings shown with trimmer. Order part separately. 

■ 



ADAPTER FOR 
MODELS 3005 AND 3006 

The H-83P Adapter is used with 
Models 3005 (page 58) and 3006 
(page 9). Order separately and 
simply snap fit the trimmer in the 
plastic case. The H-83P with lock- 
washer and mounting nut is available 
in 50-piece lots. 

CUSTOMER INSTALLED PANEL MOUNT 




-22.10- 



7.62 



5/16-32 
UNEf 
THREAD 



T mREAt 
^5.54 








t 

9.53 
\ 





9.53 



NOTES: 

1. Drawings shown with trimmer. Order part separately. 



'Specify H82 if panel seal is required. 
Specifications are subject to change without notice. 





H-114P/H-115P/H-116P 
PANEL MOUNT 



3/8 INCH SQUARE 
MULTITURN MODELS 

CUSTOMER INSTALLED PANEL MOUNT 



6.10 - 




3.05 -•■ 


h 


I 

BUSHING 




10-32 UNF-2A_ 




THD. >^ 




^OPT. BEND 



-ADJ. SLOT 
.243 LONG 
X .064 WIDE 
X .064 DEEP 



DOWN ANTI- 
ROTATION TAB 



6.35 



11.68 



.826 t .038 



11.43 (H-115P) 
(H-116P) 
10 92 (H-114P) 



- PANEL 
3.3 MAX. 



PANEL LAYOUT 



7.37 




200 = 7 DRILL 



132 OPTIONAL 
FOR ANTI-ROTATION 
NUB 

NOTES: 

1 . Provided with lockwasher and mounting nut. 

2. Drawings shown with trimmer. Order part separately. 



Specifications are subject to change without notice. 



TABLE I 

FACTORY INSTALLED PANEL MOUNTS 



STANDARD PART NO. 


PART NO. WITH PANEL MOUNT 


3005P-1-(RC) 


3005P-1-(RC)Z 


3006RY, or W-1-(RC) 


3006RY, or W-1-(RC)Z 


3009P orY-1-(RC) 


3009P orY-1-(RC)Z 


3057L.J.P, orY-1-(RC) 


3057L,J,RorY-1-(RC)M 


3059L,J,P, orY-1-(RC) 


3059L,J,R orY-1-(RC)M 


3250L or W-1-(RC) 


3250Lor W-1-(RC)M 


3252Lor W-1-(RC) 


3252Lor W-1-(RC)M 


3290 H or W-1-(RC) 


3290H or W-1-(RC) M 


3292L.W, orX-1-(RC) 


3292L.W, or X-1-(RC) M 


TABLE II 


RETRO-FIT PANEL MOUNTS FOR INSTALLATION BY CUSTOMER 


STANDARD PART NO. 


ORDER PANEL MOUNT PART NO. 


3005P-1-(RC) 


H-83P 


3006RY, or W-1-(RC) 


H-83P 


3057L,J,P, or Y-1-(RC) 


H-58P* SCREWED/H43P RIVETED 


3059L,J,R orY-1-(RC) 


H-58P* SCREWED/H43P RIVETED 


3250L, W, X-(RC) 


H-65P-1* 


3252Lor W-1-(RC) 


H-65P-3* 


3252X-1-(RC) 


H-65P-5* 


3290HorW-1-(RC) 


H-114P* 


3292L-1-(RC) 


H-115P* 


3292W OR X-1-(RC) 


H-116P* 


RT12RYL 


H-58P* SCREWED/H43P RIVETED 


RJ12L.RY 


H-58P* SCREWED/H43P RIVETED 


RT22L.W, X, RTR22L,W, X 


H-65P-1* 


RJ22L.W 


H-65P-3* 


RJ22X 


H-65P-5* 


RT24W / RTR24W OR X 


H-114P* 


RJR24W OR X 


H-116P* 



'Specify H-82 if panel seal is required. 
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WKBBBSBBk 




H-82 



H-25/H-28 



H-26S 



PANEL SEAL 

FOR ALL PANEL MOUNTS 
WITH SIZE 10-32 
BUSHINGS 

This hardware is available for special 
mounting applications. 



4.83 



7.37- 



Li 



-STAINLESS STEEL 
CUP WASHER 



381 



1.02^1 4— 



-=^-RIIRRFR n 



-RUBBER RING 



To be used with the following to provide 
panel seal: 

H-58P 

H-65P-1 

H-65P-3 

H-65P-5 

H-114P 

H-115P 

H-116P 



STACKING STRAPS FOR 
MODELS 3250, 3252 (H-25) 
AND 3292 (H-28) 



This hardware is available 
mounting applications. 



X, 



DIMENSIONS 


H-25 


H-28 


A 


.093 
(.236) 


.070 
(.178) 


B 


.143 
(.363) 


.125 
(.318) 


C 


.520 
(1.321) 


.419 
(1.064) 


THICKNESS 


.02 
(.51) 



SIDE BRACKET FOR 
MODELS 3250 AND 



This hardware is available for special 
mounting applications. 



13.21 TYP. 




9.35 



©T^D 



© 



3 



-12.70- 



9.35 



1 4.57 

1 23.62 
4 PLCS. 



4.01- 





V 




T 


-© I © 


i 



6.35-|— — -j 



V325 DIA. 
2 PLCS. 



3.81 



.1 



T 

6.35 



15.88 



Specifications are subject to change without notice. 




ADJUSTMENT TOOLS 

■ Meets UL94V-0 

■ Pocket clip 

■ For use on most trimmer shafts/rotors 
end for use with extended shafts 



Model H-90/H-91 

Bourns® Adjustment Tools 



H-90 



STAINLESS STEEL 
BLADE \^ 



RECESSED 
.010 
( 254) 



5.00 
(127.00) 



POURNS* 



J U 



050 
(1.27) 

. BLADE - BOTH ENDS 



0.60 t 0.10 
(15.2 ±2.54) 



^ m WIDEX ,4ML THICK 



(2.03) (.406 ±.025) 



H-91* 



STAINLESS STEEL 




BLADE jggj, WIDE X THICK 



BLADE^ WIDEX ^=221 THICK 
(1.47) (.457) 



*H-91 RECOMMENDED FOR USE WITH TRIMMER MODELS 3224 AND 3214. 



Specifications are subject to change without notice. 
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MIL-SPEC NUMBERING SYSTEM 
Explanation of System 



Non-Wirewound RJR Styles - High Reliability 



MIL-R-39035 



RJR24 



Style No. - 



I 

T.C. Max. 
C.R.V. Max. _ 
Thermal Shock 
Humidity 
Shock 
Vibration 
Load Life 
2,000 Hrs. 
10,000 Hrs. 
Low Temp. 
High Temp. 
Rotational Life 
Conditioning — 



Characteristic 
I 



W 



1 

F 

±100PPM°C 



1% 
1% 
1% 
1% 

3% 
3% 
1% 
3% 
2% 
1-1/2% 



102 



■ Failure Rate (% Failures/1 ,000 Hrs. 
60% Confidence) 
M = 1.0% 
P = 0.1% 
R = .01 % 



Resistance In Code 
First Two Digits Significant 
Last Digit No. Of Zeros 
102 = 1,000 Ohms 



-Terminal Type 



*Max. Change In Resistance 



Non-Wirewound RJ Styles 



MIL-R-22097 



Style No. - 



Characteristic 



I 

T.C. Max. 
C.R.V. Max. 
Thermal Shock 
Humidity 
Shock 
Vibration 
Load Life 
Low Temp. 
High Temp. 
Rotational Life 



RJ12 



±100PPM°C 

1% 
1% 
1% 
1% 
2% 
1% 
2% 
2% 



103 



■ Resistance In Code 
First Two Digits Significant 
Last Digit No. Of Zeros 
103= 10,000 Ohms 



-Terminal Type 



*Max. Change In Resistance 



Wirewound RT Styles 



MIL-R-27208 



Style No. 



Characteristic 



RT24 



C2 



101 



Note: C & 2 Are The Only Characteristics In MIL-R-27208 
C = Temp. Coeff. ±50 PPM/°C 
2 a 85°C Rating Temp. 

150°C Max. Oper. Temp. 



Resistance In Code 
First Two Digits Significant 
Last Digit No. Of Zeros 
101 =100 Ohms 



-Terminal Type 



68 



Specifications are subject to change without notice. 
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POURNS 



HOW TO ORDER GUIDE 
Mil-Spec Part Numbers 



High-Rel Wirewound Specification MIL-R-39015 RTR Styles 



This specification has a procedure for ordering, processing, 
and marking parts entirely different than the other three 
specifications. IT DOES NOT USE THE TYPE DESIGNATION 
NUMBER AS THE PART NUMBER. 

THE NUMBER TO ORDER BY CONSISTS OF: 

1 . The individual specification sheet number 
M39015/2 (FOR STYLE RTR22) 
M39015/3 (FOR STYLE RTR24) 

2. A dash number from the specification sheet table for the 
resistance value 



M39015/2 
-003 500 
-004 1K 
-005 2K 
-006 5K 
-007 10K 
-008 20K 

Terminal Type 



M39015/3 

- 006 500 

- 007 1 K 

- 008 2K 

- 009 5K 
-010 10K 



4. Failure rate level M, P or R 
M = 1% 
P = 0.1 % 
R = 0.01 % 

% FAILURE/1 ,000 Hrs. — 60% Confidence 



EXAMPLES OF PART NUMBERS 

M39015/2 — 006LP 

5K Term. Type L — Failure Rate P 



M39015/3 — 



010XR 

1 0K Term. TypeX- 



■ Failure Rate R 



The table below shows all part numbers covered by this 
specification, the conversion to the RTR type designation 
number required by the supplier to manufacture the part, and 
the number that will be marked on the units you receive (same 
as part number ordered but with the letter "J" in front of it). 
The letter "J" is a government mark and it is certification that 
the parts comply with the specification. 

INFORMATION NOTES 

1 . M3901 5/3 was added to the Mil-Spec after its original release. 



Bourns High Reliability Mil-Spec Part Numbers 



Order By 


Process By* 


Marked With 


Terminal 
Types 


Failure 
Rates 


M39015/2-003(TS)(FR) 
M39015/2-004(TS)(FR) 
M39015/2-005(TS)(FR) 


RTR22D(TS)501(FR) 
RTR22D(TS)102(FR) 
RTR22D(TS)202(FR) 


JM39015/2-003(TS)(FR) 
JM39015/2-004(TS)(FR) 
JM39015/2-005(TS)(FR) 


U R W, X 


M, P 


M39015/2-006(TS)(FR) 
M39015/2-007(TS)(FR) 
M39015/2-008(TS)(FR) 


RTR22D(TS)502(FR) 
RTR22D(TS)103(FR) 
RTR22D(TS)203(FR) 


JM39015/2-006(TS)(FR) 
JM39015/2-007(TS)(FR) 
JM39015/2-008(TS)(FR) 


M39015/3-006(TS)(FR) 


RTR24D(TS)501(FR) 


JM39015/3-006(TS)(FR) 


R w,x 


M, P 


M39015/3-007(TS)(FR) 
M39015/3-008(TS)(FR) 


RTR24D(TS)102(FR) 
RTR24D(TS)202(FR) 


JM39015/3-007(TS)(FR) 
JM39015/3-008(TS)(FR) 


P,W,X 


M, R R 


M39015/3-009(TS)(FR) 
M3901 5/3-01 0(TS)(FR) 


RTR24D(TS)502(FR) 
RTR24D(TS)103(FR) 


JM39015/3-009(TS)(FR) 
JM3901 5/3-01 0(TS)(FR) 



NOTE: See individual model pages for Bourns qualified resistance values. 
*May also order using this part number. 





POURNS 



QUALIFIED PART NUMBERS 

Bourns reserves the right per MIL-R-39035 to substitute a higher grade temperature characteristic or 
failure rate (QPL) than requested. 



RT12 (Commercial Model 3057) 



STD. 

VALUES 

OHMS 


RT12C2 


NOMINAL 
RESOLUTION 
(PERCENT) 


L 


P 


Y 


10 


RT12C2L100 


RT12C2P100 


RT12C2Y100 


2.40 


20 


RT12C2L200 


RT12C2P200 


RT12C2Y200 


1.90 


50 


RT12C2L500 


RT12C2P500 


RT12C2Y500 


1.40 


100 


RT12C2L101 


RT12C2P101 


RT12C2Y101 


1.00 


200 


RT12C2L201 


RT12C2P201 


RT12C2Y201 


0.86 


500 


RT12C2L501 


RT12C2P501 


RT12C2Y501 


0.89 


1K 


RT12C2L102 


RT12C2P102 


RT12C2Y102 


0.72 


2K 


RT12C2L202 


RT12C2P202 


RT12C2Y202 


0.58 


5K 


RT12C2L502 


RT12C2P502 


RT12C2Y502 


0.43 


10K 


RT12C2L103 


RT12C2P103 


RT12C2Y103 


0.39 


20K 


RT12C2L203 


RT12C2P203 


RT12C2Y203 


0.31 



RT/RTR22 (Commercial Model 3250) 



STD. 




RT22C2 








RTR22D 




NOMINAL 


VALUES 
OHMS 


















RESOLUTION 
(PERCENT) 


L 


P 


W 


X 


L 


P 


W 


X 


10 

20 

50 

100 

200 

500 

1K 

2K 

5K 

10K 

20K 


RT22C2L500 
RT22C2L101 
RT22C2L201 
RT22C2L501 
RT22C2L102 
RT22C2L202 
RT22C2L502 
RT22C2L103 
RT22C2L203 


RT22C2P500 
RT22C2P101 
RT22C2P201 
RT22C2P501 
RT22C2P102 
RT22C2P202 
RT22C2P502 
RT22C2P103 
RT22C2P203 


RT22C2W500 
RT22C2W101 
RT22C2W201 
RT22C2W501 
RT22C2W102 
RT22C2W202 
RT22C2W502 
RT22C2W103 
RT22C2W203 


RT22C2X500 
RT22C2X101 
RT22C2X201 
RT22C2X501 
RT22C2X102 
RT22C2X202 
RT22C2X502 
RT22C2X103 
RT22C2X203 


RTR22DL501* 
RTR22DL102* 
RTR22DL202* 
RTR22DL502* 
RTR22DL103* 
RTR22DL203* 


RTR22DP501* 
RTR22DP100* 
RTR22DP202* 
RTR22DP502* 
RTR22DP103* 
RTR22DP203* 


RTR22DW501* 
RTR22DW102" 
RTR22DW202* 
RTR22DW502* 
RTR22DW103* 
RTR22DW203* 


RTR22DX501* 
RTR22DX102* 
RTR22DX202* 
RTR22DX502* 
RTR22DX103* 
RTR22DX203* 


0.80 
0.90 
0.70 
0.60 
0.40 
0.30 
0.25 
0.19 
0.16 



RT/RTR24 (Commercial Model 3290) 



STD. 

VALUES 

OHMS 




RT24C2 






RTR24D 




NOMINAL 
RESOLUTION 
(PERCENT) 






P 


W 


X 


P 


W 


X 


10 


RT24C2P100 


RT24C2W100 


RT24C2X100 








1.11 


20 


RT24C2P200 


RT24C2W200 


RT24C2X200 








0.93 


50 


RT24C2P500 


RT24C2W500 


RT24C2X500 








0.62 


100 


RT24C2P101 


RT24C2W101 


RT24C2X101 








0.60 


200 


RT24C2P201 


RT24C2W201 


RT24C2X201 








0.54 


500 


RT24C2P501 


RT24C2W501 


RT24C2X501 


RTR24DP501* 


RTR24DW501* 


RTR24DX501* 


0.42 


1K 


RT24C2P102 


RT24C2W102 


RT24C2X102 


RTR24DP102* 


RTR24DW102* 


RTR24DX102* 


0.33 


2K 


RT24C2P202 


RT24C2W202 


RT24C2X202 


RTR24DP202* 


RTR24DW202* 


RTR24DX202* 


0.26 


5K 


RT24C2P502 


RT24C2W502 


RT24C2X502 


RTR24DP502" 


RTR24DW502* 


RTR24DX502* 


0.20 


10K 


RT24C2P103 


RT24C2W103 


RT24C2X103 


RTR24DP103* 


RTR24DW103* 


RTR24DX103* 


0.17 



RT26 (Commercial Model 3260) 



STD. 

VALUES 

OHMS 


RT26C2 


NOMINAL 
RESOLUTION 
(PERCENT) 


W 


X 


10 


RT26C2W100 


RT26C2X100 


1.90 


20 


RT26C2W200 


RT26C2X200 


1.50 


50 


RT26C2W500 


RT26C2X500 


1.25 


100 


RT26C2W101 


RT26C2X101 


1.00 


200 


RT26C2W201 


RT26C2X201 


0.94 


500 


RT26C2W501 


RT26C2X501 


0.58 


1K 


RT26C2W102 


RT26C2X102 


0.50 


2K 


RT26C2W202 


RT26C2X202 


0.45 


5K 


RT26C2W502 


RT26C2X502 


0.34 



•Last letter in number is failure rate level. M = 1 .0% P = 0.1 % 
'For replacement purpose only. Not for new design. 



R = 0.01 % 
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QUALIFIED PART NUMBERS 

Bourns reserves the right per MIL-R-39035 to substitute a higher grade temperature characteristic or 
failure rate (QPL) than requested. 



RJ12 (Commercial Model 3059) 



STD. 

VALUES 

OHMS 


RJ12C 


RJ12F 






P 


Y 


P 


Y 


10 


RJ12CP100 


RJ12CY100 


RJ12FP100 


RJ12FY100 


20 


RJ12CP200 


RJ12CY200 


RJ12FP200 


RJ12FY200 


50 


RJ12CP500 


RJ12CY500 


RJ12FP500 


RJ12FY500 


100 


RJ12CP101 


RJ12CY101 


RJ12FP101 


RJ12FY101 


200 


RJ12CP201 


RJ12CY201 


RJ12FP201 


RJ12FY201 


500 


RJ12CP501 


RJ12CY501 


RJ12FP501 


RJ12FY501 


1K 


RJ12CP102 


RJ12CY102 


RJ12FP102 


RJ12FY102 


2K 


RJ12CP202 


RJ12CY202 


RJ12FP202 


RJ12FY202 


5K 


RJ12CP502 


RJ12CY502 


RJ12FP502 


RJ12FY502 


10K 


RJ12CP103 


RJ12CY103 


RJ12FP103 


RJ12FY103 


20K 


RJ12CP203 


RJ12CY203 


RJ12FP203 


RJ12FY203 


25K 


RJ12CP253 


RJ12CY253 


RJ12FP253 


RJ12FY253 


50K 


RJ12CP503 


RJ12CY503 


RJ12FP503 


RJ12FY503 


100K 


RJ12CP104 


RJ12CY104 


RJ12FP104 


RJ12FY104 


'200K 


RJ12CP204 


RJ12CY204 


RJ12FP204 


RJ12FY204 


250K 


RJ12CP254 


RJ12CY254 


RJ12FP254 


RJ12FY254 


500K 


RJ12CP504 


RJ12CY504 


RJ12FP504 


RJ12FY504 


1 MEG 


RJ12CP105 


RJ12CY105 


RJ12FP105 


RJ12FY105 



RJ22 (Commercial Model 3252) 



STD. 

VALUES 

OHMS 




RJ22C 








RJ??F 












L 


P 


W 


X 


L 


P 


W 


X 


10 


RJ22CL100 


RJ22CP100 


RJ22CW100 


RJ22CX100 


RJ22FL100 


RJ22FP100 


RJ22FW100 


RJ22FX100 


20 


RJ22CL200 


RJ22CP200 


RJ22CW200 


RJ22CX200 


RJ22FL200 


RJ22FP200 


RJ22FW200 


RJ22FX200 


50 


RJ22CL500 


RJ22CP500 


RJ22CW500 


RJ22CX500 


RJ22FL500 


RJ22FP500 


RJ22FW500 


RJ22FX500 


100 


RJ22CL101 


RJ22CP101 


RJ22CW101 


RJ22CX101 


RJ22FL101 


RJ22FP101 


RJ22FW101 


RJ22FX101 


200 


RJ22CL201 


RJ22CP201 


RJ22CW201 


RJ22CX201 


RJ22FL201 


RJ22FP201 


RJ22FW201 


RJ22FX201 


500 


RJ22CL501 


RJ22CP501 


RJ22CW501 


RJ22CX501 


RJ22FL501 


RJ22FP501 


RJ22FW501 


RJ22FX501 


1K 


RJ22CL102 


RJ22CP102 


RJ22CW102 


RJ22CX102 


RJ22FL102 


RJ22FP102 


RJ22FW102 


RJ22FX102 


2K 


RJ22CL202 


RJ22CP202 


RJ22CW202 


RJ22CX202 


RJ22FL202 


RJ22FP202 


RJ22FW202 


RJ22FX202 


5K 


RJ22CL502 


RJ22CP502 


RJ22CW502 


RJ22CX502 


RJ22FL502 


RJ22FP502 


RJ22FW502 


RJ22FX502 


10K 


RJ22CL103 


RJ22CP103 


RJ22CW103 


RJ22CX103 


RJ22FL103 


RJ22FP103 


RJ22FW103 


RJ22FX103 


20K 


RJ22CL203 


RJ22CP203 


RJ22CW203 


RJ22CX203 


RJ22FL203 


RJ22FP203 


RJ22FW203 


RJ22FX203 


25K 


RJ22CL253 


RJ22CP253 


RJ22CW253 


RJ22CX253 


RJ22FL253 


RJ22FP253 


RJ22FW253 


RJ22FX253 


50K 


RJ22CL503 


RJ22CP503 


RJ22CW503 


RJ22CX503 


RJ22FL503 


RJ22FP503 


RJ22FW503 


RJ22FX503 


100K 


RJ22CL104 


RJ22CP104 


RJ22CW104 


RJ22CX104 


RJ22FL104 


RJ22FP104 


RJ22FW104 


RJ22FX104 


250K 


RJ22CL254 


RJ22CP254 


RJ22CW254 


RJ22CX254 


RJ22FL254 


RJ22FP254 


RJ22FW254 


RJ22FX254 


500K 


RJ22CL504 


RJ22CP504 


RJ22CW504 


RJ22CX504 


RJ22FL504 


RJ22FP504 


RJ22FW504 


RJ22FX504 


1 MEG 


RJ22CL105 


RJ22CP105 


RJ22CW105 


RJ22CX105 


RJ22FL105 


RJ22FP105 


RJ22FW105 


RJ22FX105 



RJ24 (Commercial Model 3296) 



STD. 






RJ24C 






RJ24F 




VALUES 






























OHMS 




P 


W 


X 


P 


W 


X 


10 




RJ24CP100 


RJ24CW100 


RJ24CX100 


RJ24FP100 


RJ24FW100 


RJ24FX100 


20 




RJ24CP200 


RJ24CW200 


RJ24CX200 


RJ24FP200 


RJ24FW200 


RJ24FX200 


50 




RJ24CP500 


RJ24CW500 


RJ24CX500 


RJ24FP500 


RJ24FW500 


RJ24FX500 


100 




RJ24CP101 


RJ24CW101 


RJ24CX101 


RJ24FP101 


RJ24FW101 


RJ24FX101 


200 




RJ24CP201 


RJ24CW201 


RJ24CX201 


RJ24FP201 


RJ24FW201 


RJ24FX201 


500 




RJ24CP501 


RJ24CW501 


RJ24CX501 


RJ24FP501 


RJ24FW501 


RJ24FX501 


1K 




RJ24CP102 


RJ24CW102 


RJ24CX102 


RJ24FP102 


RJ24FW102 


RJ24FX102 


2K 




RJ24CP202 


RJ24CW202 


RJ24CX202 


RJ24FP202 


RJ24FW202 


RJ24FX202 


5K 




RJ24CP502 


RJ24CW502 


RJ24CX502 


RJ24FP502 


RJ24FW502 


RJ24FX502 


10K 




RJ24CP103 


RJ24CW103 


RJ24CX103 


RJ24FP103 


RJ24FW103 


RJ24FX103 


20K 




RJ24CP203 


RJ24CW203 


RJ24CX203 


RJ24FP203 


RJ24FW203 


RJ24FX203 


25K 




RJ24CP253 


RJ24CW253 


RJ24CX253 


RJ24FP253 


RJ24FW253 


RJ24FX253 


50K 




RJ24CP503 


RJ24CW503 


RJ24CX503 


RJ24FP503 


RJ24FW503 


RJ24FX503 


100K 




RJ24CP104 


RJ24CW104 


RJ24CX104 


RJ24FP104 


RJ24FW104 


RJ24FX104 


250K 




RJ24CP254 


RJ24CW254 


RJ24CX254 


RJ24FP254 


RJ24FW254 


RJ24FX254 


500K 




RJ24CP504 


RJ24CW504 


RJ24CX504 


RJ24FP504 


RJ24FW504 


RJ24FX504 


1 MEG 




RJ24CP105 


RJ24CW105 


RJ24CX105 


RJ24FP105 


RJ24FW105 


RJ24FX105 



*Last letter in number is failure rate level. M = 1 .0% 
'For replacement purpose only. Not for new design. 



P = 0.1% R = 0.01% 



Specifications are subject to change without notice. 
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POURNS 



QUALIFIED PART NUMBERS 

Bourns reserves the right per MIL-R-39035 to substitute a higher grade temperature characteristic or 
failure rate (QPL) than requested. 



RJR24 (Commercial Model 3292) 



STD. 

VALUES 

OHMS 




RJR24C 






RJR24F 








P 


W 


X 


P 


W 


X 


10 


RJR24CP100' 


RJR24CW100* 


RJR24CX100* 


RJR24FP100* 


RJR24FW100* 


RJR24FX100* 


20 


RJR24CP200* 


RJR24CW200* 


RJR24CX200* 


RJR24FP200* 


RJR24FW200* 


RJR24FX200* 


50 


RJR24CP500' 


RJR24CW500* 


RJR24CX500* 


RJR24FP500* 


RJR24FW500* 


RJR24FX500* 


100 


RJR24CP101* 


RJR24CW101* 


RJR24CX101* 


RJR24FP101* 


RJR24FW101* 


RJR24FX101* 


200 


RJR24CP201* 


RJR24CW201* 


RJR24CX201* 


RJR24FP201* 


RJR24FW201* 


RJR24FX201* 


500 


RJR24CP501* 


RJR24CW501* 


RJR24CX501* 


RJR24FP501* 


RJR24FW501* 


RJR24FX501* 


1K 


RJR24CP102* 


RJR24CW102* 


RJR24CX102* 


RJR24FP102* 


RJR24FW102* 


RJR24FX102* 


2K 


RJR24CP202* 


RJR24CW202* 


RJR24CX202* 


RJR24FP202* 


RJR24FW202* 


RJR24FX202* 


5K 


RJR24CP502* 


RJR24CW502* 


RJR24CX502* 


RJR24FP502* 


RJR24FW502* 


RJR24FX502* 


10K 


RJR24CP103* 


RJR24CW103* 


RJR24CX103* 


RJR24FP103* 


RJR24FW103* 


RJR24FX103* 


20K 


RJR24CP203* 


RJR24CW203* 


RJR24CX203* 


RJR24FP203* 


RJR24FW203* 


RJR24FX203* 


25K 


RJR24CP253* 


RJR24CW253* 


RJR24CX253* 


RJR24FP253* 


RJR24FW253* 


RJR24FX253* 


50K 


RJR24CP503* 


RJR24CW503* 


RJR24CX503* 


RJR24FP503* 


RJR24FW503* 


RJR24FX503* 


100K 


RJR24CP104* 


RJR24CW104* 


RJR24CX104* 


RJR24FP104* 


RJR24FW104* 


RJR24FX104* 


250K 


RJR24CP254* 


RJR24CW254* 


RJR24CX254* 


RJR24FP254* 


RJR24FW254* 


RJR24FX254* 


500K 


RJR24CP504* 


RJR24CW504* 


RJR24CX504* 


RJR24FP504* 


RJR24FW504* 


RJR24FX504* 


1 MEG 


RJR24CP105* 


RJR24CW105* 


RJR24CX105* 


RJR24FP105* 


RJR24FW105* 


RJR24FX105* 



RJ/RJR26 (Commercial Model 3262) 



STD. 

VALUES 

OHMS 




RJ26C 






RJ26F 






RJR26F 










P 


w 


X 


P 


W 


X 


P 


W 


X 


10 


RJ26CP100 


RJ26CW100 


RJ26CX100 


RJ26FP100 


RJ26FW100 


RJ26FX100 


RJR26FP100* 


RJR26FW100* 


RJR26FX100" 


20 


RJ26CP200 


RJ26CW200 


RJ26CX200 


RJ26FP200 


RJ26FW200 


RJ26FX200 


RJR26FP200* 


RJR26FW200* 


RJR26FX200* 


50 


RJ26CP500 


RJ26CW500 


RJ26CX500 


RJ26FP500 


RJ26FW500 


RJ26FX500 


RJR26FP500* 


RJR26FW500* 


RJR26FX500* 


100 


RJ26CP101 


RJ26CW101 


RJ26CX101 


RJ26FP101 


RJ26FW101 


RJ26FX101 


RJR26FP101* 


RJR26FW101* 


RJR26FX101* 


200 


RJ26CP201 


RJ26CW201 


RJ26CX201 


RJ26FP201 


RJ26FW201 


RJ26FX201 


RJR26FP201* 


RJR26FW201* 


RJR26FX201* 


500 


RJ26CP501 


RJ26CW501 


RJ26CX501 


RJ26FP501 


RJ26FW501 


RJ26FX501 


RJR26FP501* 


RJR26FW501- 


RJR26FX501 - 


1K 


RJ26CP102 


RJ26CW102 


RJ26CX102 


RJ26FP102 


RJ26FW102 


RJ26FX102 


RJR26FP102* 


RJR26FW102* 


RJR26FX102* 


2K 


RJ26CP202 


RJ26CW202 


RJ26CX202 


RJ26FP202 


RJ26FW202 


RJ26FX202 


RJR26FP202* 


RJR26FW202* 


RJR26FX202* 


5K 


RJ26CP502 


RJ26CW502 


RJ26CX502 


RJ26FP502 


RJ26FW502 


RJ26FX502 


RJR26FP502* 


RJR26FW502* 


RJR26FX502* 


10K 


RJ26CP103 


RJ26CW103 


RJ26CX103 


RJ26FP103 


RJ26FW103 


RJ26FX103 


RJR26FP103* 


RJR26FW103* 


RJR26FX103* 


20K 


RJ26CP203 


RJ26CW203 


RJ26CX203 


RJ26FP203 


RJ26FW203 


RJ26FX203 


RJR26FP203* 


RJR26FW203* 


RJR26FX203* 


25K 


RJ26CP253 


RJ26CW253 


RJ26CX253 


RJ26FP253 


RJ26FW253 


RJ26FX253 


RJR26FP253* 


RJR26FW253* 


RJR26FX253" 


50K 


RJ26CP503 


RJ26CW503 


RJ26CX503 


RJ26FP503 


RJ26FW503 


RJ26FX503 


RJR26FP503* 


RJR26FW503* 


RJR26FX503* 


100K 


RJ26CP104 


RJ26CW104 


RJ26CX104 


RJ26FP104 


RJ26FW104 


RJ26FX104 


RJR26FP104" 


RJR26FW104* 


RJR26FX104* 


250K 


RJ26CP254 


RJ26CW254 


RJ26CX254 


RJ26FP254 


RJ26FW254 


RJ26FX254 


RJR26FP254* 


RJR26FW254* 


RJR26FX254* 


500K 


RJ26CP504 


RJ26CW504 


RJ26CX504 


RJ26FP504 


RJ26FW504 


RJ26FX504 


RJR26FP504* 


RJR26FW504* 


RJR26FX504* 


1 MEG 


RJ26CP105 


RJ26CW105 


RJ26CX105 


RJ26FP105 


RJ26FW105 


RJ26FX105 


RJR26FP105* 


RJR26FW105* 


RJR26FX105' 



RJ/RJR50 (Commercial Model 3329) 



STD. 

VALUES 

OHMS 


RJ50C 


RJ50F 


RJR50F 




P 


P 


P 


10 


RJ50CP100 


RJ50FP100 


RJR50FP100* 


20 


RJ50CP200 


RJ50FP200 


RJR50FP200* 


50 


RJ50CP500 


RJ50FP500 


RJR50FP500* 


100 


RJ50CP101 


RJ50FP101 


RJR50FP101* 


200 


RJ50CP201 


RJ50FP201 


RJR50FP201* 


500 


RJ50CP501 


RJ50FP501 


RJR50FP501* 


1K 


RJ50CP102 


RJ50FP102 


RJR50FP102* 


2K 


RJ50CP202 


RJ50FP202 


RJR50FP202* 


5K 


RJ50CP502 


RJ50FP502 


RJR50FP502* 


10K 


RJ50CP103 


RJ50FP103 


RJR50FP103* 


20K 


RJ50CP203 


RJ50FP203 


RJR50FP203* 


25K 


RJ50CP253 


RJ50FP253 


RJR50FP253* 


50K 


RJ50CP503 


RJ50FP503 


RJR50FP503* 


100K 


RJ50CP104 


RJ50FP104 


RJR50FP104* 


250K 


RJ50CP254 


RJ50FP254 


RJR50FP254* 


500K 


RJ50CP504 


RJ50FP504 


RJR50FP504* 


1 MEG 


RJ50CP105 


RJ50FP105 


RJR50FP105* 



"Last letter in number is failure rate level. M = 1 .0% P = 0.1 % R = 0.01 % 
'For replacement purpose only. Not for new design. 



Specifications are subject to change without notice. 
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TRIMMER LAB DESIGN KIT 

■ Wide assortment of popular trimmers 

■ Convenient, easy-to-use packaging 

■ Single-turn and multiturn styles 

■ Many configurations in both cermet and wirewound element types 

POURNS 

Model H-800 

TrimBin™ Trimmer Kit 



A complete assortment of the most popular through-hole Select the size, shape, type of element, and method of adjust- 
trimmer styles from Bourns Trimpot is contained in one ment to suit your application, 
convenient package. The kit contains 126 parts representing 
50 varieties of resistances and pin styles. 





SURFACE MOUNT LAB DESIGN KIT 

■ Full line of surface mount products 

■ Convenient, easy-to-use packaging 

■ Single-turn, multiturn, sealed, open-frame styles 

■ Popular styles and ohmic values 



— 



Model H-814 

Surface Mount Kit 



A complete assortment of the most popular surface mount Also included are complete performance parameters and 

products from Bourns Trimpot is contained in this convenient specifications for each model in the kit. Plus, a convenient 

lab design kit. It contains 220 parts in popular styles and Adjustment Tool, 
resistance values to help in your design selection. 



Specifications are subject to change without notice. 
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SOLDERING AND 

CLEANING 

PROCESSES 



This application note is designed to provide step-by-step processing recommendations. 
It covers the popular SMC soldering processes currently in use and provides 
recommendations and cautions for each step. Since many variations of temperature, 
time, processes, cleaning agents and board types are found in the electronics industry, 
you'll want to test and verify your own system. 



The process steps, recommendations and cautions are based on Bourns Trimpot surveys 
of SMC users, equipment manufacturers and materials suppliers. Also, comments 
reflect results of Bourns' testing. Our findings suggest the following soldering and 
cleaning processes: 

1. SOLDERING - Forced Hot Air, Convection, IR, Vapor Phase (In-Line), Wave (Single 
and Dual) 

2. CLEANING - Solvent, Aqueous, Semi-Aqueous, No-Clean 



1 



■nig 



Solder Paste 
Printing 

Reflow 

GENERAL 

Use the optimum 
solder paste for the 
pattern, printing 
process, solder paste 
density and solder 
joint quality. 

RECOMMENDED 
Use Sn 63<3 Pb 379i 
solder paste. Use 8 to 
10 mil thickness for 
jlder paste print. 

\UTION 

Since solder paste 
usually contains a high 
percentage of activators, 
you must ensure 
adequate cleaning to 
nove all residues, 
nless no-clean (low 
lids) paste is used. 




2 



U 



mm M 



Adhesive 
Application 

Flow (Wave) 



the SM C 



ERAL 

hesive must hold 
[ Component 
(SMC) in correct 
orientation upon place- 
ment and maintain 
correct trimmer position 
during physical 
handling before final 
solder processing. 

RECOMMENDED 

To assure positional 
stability, place a single 
dot of epoxy under the 
SMC. 

'rV EPOXY 




CAUTION 

Stability after placement 
is a direct function of 
the volume of adhesive 
used Use enough epoxy 
to assure stability 
through the cure 
process. 



Avoid overflow of epo 
to solder pad and 
terminal areas. 




WW 

1 a L-i 1 



SMC 

Placement 



GENERAL 

Use pick-and-place 
equipment with 
vacuum nozzle ID size 
that allows adequate 
suction to pick the 
SMC out of the 
embossed cavity. 

RECOMMENDED 

The nozzle inside 
diameter (ID) should 
not exceed . 100 in. 
(2.54mm) to ensure 
uate suction and 
alignment. 




TION 

lure parts are 
placed so that all 
terminals are 
equidistant (<4 mils) 
from the solder pads. 

Align terminals with 
solder belt direction of 
travel to avoid body 
shadowing effects 
during flow soldering. 




Adhesive 
Cure 

Flow (Wave) 

GENERAL 

Use heat/time cure 
method with either 
convection oven or 
infrared radiation. 

RECOMMENDED 

Cure using the 
temperature and 
times recommended 
by the adhesive 
manufacturer. 

CAUTION 

Use enough cure 
time to assure 
complete adhesive 
transition from fluid 




■ . 

Flux 

Application 

Flow (Wave) 

GENERAL 

Use the correct flux 
to remove surface 
oxides, prevent 
reoxidation and 
promote > 

REC 

• RMA 

• No-clean SKB 
(Synthetic resin 
based) 

• OA (Organic Acid) 
(See caution) 

CAUTION 

Avoid highly 
activated fluxes. 
Consult factory before 
using OA. 






■ 



These are the common methods, materials and 
soldering and cleaning processes: 



SOLDERING/CLEANING METHODS 



Process Step 


REFLOW 


FL0V 




Material 


Hot Air; 
Infrared 

(Solvent) 


Hot Air; 
Infrared 

(Semi-Aq) 


Hot Air; 
Infrared 

(Aqueous) 


Hot Air; 
Infrared 

(No-Clean) 


Vapor 
Phase 

(Solvent) 


Vapor 
Phase 

(Semi-Aq) 


Vapor 
Phase 

(Aqueous) 


Vapor 
Phase 

(No-Clean) 


Wave 

(Solvent) 


Wave 

(Semi-Aq) 


Wave 

(Aqueous) 


Wave 

(No-Clean) 


1. Solder Paste Printing 


X 


X 


X 


X 


X 


X 


X 


X 












2. Adhesive Application 


















X 


X 


X 


X 




3. Component Placement 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




4. Adhesive Cure 


















X 


X 


X 


X 




5. Flux Application 


















X 








Rosin 


5. Flux Application 




















X 






Rosin 


5. Flux Application 






















X 




Organic Acid 


5. Flux Application 
























X 


Synthetic Resin Based 


6. Solder (Reflow) 


X 


X 












X 










63/37 Sn/Pb 


7. Solder (Flow) 


















X 


X 


X 




63/37 Sn/Pb 


8. Wash (Solvent) 
















X 








ODS Free 


8. Wash (Semi-Aqueous) 


















X 






Terpene, Hydrocarbon Based 


8. Wash (Aqueous) 






















X 




Dl H20; Surfacant; Saponifier 


High Pressure Fluids 






X 








215/180 








X 




(See Caution) 


Max. Temp. (°C)ffime (Sees) 


240/30 


240/30 


240/30 


240/30 


215/180 


215/180 


215/180 


260/5 


260/5 


260/5 






Min. Temp. (°C) 


215 


215 


215 


215 


215 


215 


215 


215 | 215 


215 


215 









Solder 

Reflow; Hot Air, 
IR and Vapor 
Phase 




Wash 

Solvent 



Wash Wash 

Semi-Aqueous Aqueous 




GENERAL 

Preheat sufficiently 
using both time 
and temperature 
to vaporize all 
solder paste 
solvents and 
moisture, leaving 
only solder and 
flux as component 
enters solder 
reflow phase. 

RECOMMENDED 

Solder zone profile 
of 230°C for 20 
seconds. 

CAUTION 

Do not exceed time 
and temperature 
reflow profile of 
240°C for 30 sec- 
onds for hot air/IR 
reflow and 215°C 
for 3 minutes for 
vapor phase reflow. 
Use 215°C as 
minimum reflow 
temperature. 

Minimize thermal 
shock by limiting 
temperature rise 
rate to 3°C/sec 
and by stabilizing 
board and compo- 
nents temperature 



GENERAL 

For maximum com- 
ponent reliability 
and performance, 
minimize the time 
of temperature 
exposure above 
200°C. 

RECOMMENDED 

Use SN 63% Pb 37% 
solder. Solder zone 
profile of245°C 
for 5 seconds. 

CAUTION 

Do not exceed 
260°C peak temp- 
erature for dual 
wave solder 
process with a flow 
zone totaling 5 
seconds. 

Minimize thermal 
shock by limiting 
temperature rise 
rate to 3°C/sec 
and by stabilizing 
board and compo- 
nents temperature 
during preheating. 



1 

specifications are suuject to cnange witnout notice. 



GENERAL 

Use solvent clean- 
ing primarily for 
nonpolar contain- 
inants such as 
rosin based flux 
residues. 

RECOMMENDED 

Use any suitable 
washing solvents 
that meet ODC 
requirements. 

CAUTION 

Limit excessive 
direct spray 
pressure to 60 psi 
or below for opti- 
mum reliability. 



GENERAL 

Use semi-aqueous 
for nonpolar 
contaminants such 
as rosin based flux 
residues. 

RECOMMENDED 

Use terpene or 
hydrocarbon 
based for pre- 
wash. Use water 
for final wash. 

CAUTION 

Limit excessive 
direct spray 
pressure to 60 psi 
or below for opti- 
mum reliability. 



GENERAL 

j Use aqueous cleaning 
primarily for polar 
contaminants such as 
organic flux residues. 

RECOMMENDED 

Use any of these 
aqueous wash 
materials; 

• Deionized water 

• Surfactants 

• Saponifiers 

CAUTION 

Limit excessive 
direct spray pressure 
to 60 psi or below for 
optimum reliability. 
Ultrasonics may 
s component 



GENERAL 

No-wash is an 
option when 
no-clean (low 
solids) flux is 
used for solder 
operations. 





Board Rework Technique 

jl> jL — 



RECOMMENDED 

Hot air reflow technique 
is preferred. 



GENERAL 

Excessive and/or repeated 
high temperature heat 
exposure may affect 
component performance 
and reliabilitj 



CAUTION 

Avoid uae of a soldering 
iron or wave soldering as 
a rework technique. 
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HOW TO USE THIS SECTION 

This Applications/Processing Guide is intended to provide 
you with points to consider for designing circuits, selecting 
trimmers and arranging board layouts, to achieve maximum 
performance and long life for your circuits and systems. We 
have also included information on steps your manufacturing 
engineers can take to preserve circuit reliability. 

For example, are you aware that the trimmers and other 
mechanical components on your boards may face a more 
extreme environment during boardwashing on your own 
production line, than they ever will in use? For those trimmers 
that may need to be reset, are you remembering to select 
and mount the trimmers to provide easy accessibility? 

In this section, you'll find dozens of pointers, reminders 
and useful facts that will help you be more knowledgeable 
and successful in using trimmers. 

TRIMMER BASICS 

In its most common form, a trimmer is simply a device 
containing a resistive element, and a wiper, or adjustable 
tap, contacting the element. The wiper can be mechanically 
moved to vary the amount of voltage or resistance in the 
circuit. The resistive element is usually laid out in linear or a 
circular configuration: 



The Resistive Element 

Trimmers for commercial applications typically have a 
resistive element made of carbon or cermet (a combination 
of CERamic and METal), or of resistance wire wound on an 
insulated copper mandrel. 

The main advantages of wirewound trimmers are their 
low temperature coefficient, higher power dissipation, lower 
noise, tighter resistance tolerance, and, when used as a 
variable resistor, the excellent current-carrying capacity 
through the wiper due to the lower contact resistance. Also, 
their long-term resistance stability with time and tempera- 
ture is slightly better than cermet. 

Cermet trimmers provide a wider resistance range (10 
ohms to 5 megohms, versus a maximum of 50K ohms for 
wirewound). Also, the wiper output can be set closer to the 
desired value since the resistive element presents a continuous 
contact surface for the wiper, as opposed to the discrete 
turns (resolution) of the wirewound. Other advantages with 
cermet are the lower reactance in high-frequency applications, 
the smaller sizes available, and the generally lower price 
than wirewound types. 



RESISTIVE ELEMENT 




ADJUSTMENT SCREW 



WIPER 



ADJUSTMENT ROTOR 



ADJUSTMENT SCREW 




WIPER 



RESISTIVE ELEMENT 
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TRIMMING POTENTIOMETERS 
AND DEFINITIONS 

The following terms and definitions have been edited 
from the Industrial Standard published by the Variable 
Resistive Components Institute. It is intended to encourage 
standardization in communication and understanding 
between the manufacturer and user. The complete standard, 
including detailed test procedures, is available upon 
request. 

GENERAL TERMS 

TRIMMING POTENTIOMETER: An electrical mechanical 
device with three terminals. Two terminals are connected to 
the ends of a resistive element and one terminal is connected 
to a movable conductive contact which slides over the 
element, thus allowing the input voltage to be divided as a 
function of the mechanical input. It can function as either a 
voltage divider or rheostat. 

WIREWOUND TRIMMING POTENTIOMETER: A 
trimming potentiometer characterized by a resistance 
element made up of turns of wire on which the wiper 
contacts only a small portion of each turn. 

NON-WIREWOUND TRIMMING POTENTIOMETER: A 
trimming potentiometer characterized by the continuous 
nature of the surface area of the resistance element to be 
contacted. Contact is maintained over a continuous, 
unbroken path. The resistance is achieved by using material 
compositions other than wire such as carbon, conductive 
plastics, metal film and cermet. 

RESISTANCE ELEMENT: A continuous, unbroken length 
of resistive material without joints, bonds or welds except at 
the junction of the element and the electrical terminals 
connected to each end of the element, or at an intermediate 
point such as a center tap. 

ADJUSTMENT SHAFT: The mechanical input member 
of a trimming potentiometer which when actuated causes 
the wiper to traverse the resistance element resulting in a 
change in output voltage or resistance. 

SINGLE TURN ADJUSTMENT: Requires 360° or less 
mechanical input to cause the wiper to traverse the total 
resistance element. 

MULTITURN ADJUSTMENT: Requires more than 360° 
mechanical adjustment to cause the wiper to traverse the 
total resistance element. 

TERMINAL: An external member that provides electrical 
access to the resistance element and wiper. 

LEADWIRE TYPE TERMINAL: Flexible insulated 
conductor. 

PRINTED CIRCUIT TERMINAL: Rigid uninsulated 
electrical conductor, suitable for printed circuit board plug- 
in. 

SOLDER LUG TERMINAL: Rigid uninsulated electrical 
conductor, suitable for external lead attachment. 

WIPER: The wiper is the member in contact with the 
resistive element that allows the output to be varied when 
the adjustment shaft is rotated. 

STOP-CLUTCH: A device which allows the wiper to idle 
at the ends of the resistive element without damage as the 
adjustment shaft continues to be actuated in the same 
direction. 



STOP - SOLID: A positive limit to mechanical and/or 
electrical adjustment. 

STACKING: The mounting of one trimming potentiome- 
ter adjacent to or on top of another utilizing the same 
mounting hardware. 

THEORETICAL RESOLUTION: (Wirewound only) The 
theoretical measurement of sensitivity to which the output 
ratio may be adjusted; the reciprocal of the number of turns 
of wire in resistance winding expressed as a percentage. 
N = Total number of resistance wire turns. 

1 

N X 100 = Theoretical resolution percent. 

INPUT AND OUTPUT TERMS 

TOTAL APPLIED VOLTAGE: The total voltage applied 
between the designated input terminals. 

OUTPUT VOLTAGE: The voltage between the wiper 
terminal and the designated reference point. Unless 
otherwise specified, the designated reference point is the 
CCW terminal. 

OUTPUT RATIO: The ratio of the output voltage to the 
designated input reference voltage. Unless otherwise 
specified, the reference voltage is the total applied voltage. 

LOAD RESISTANCE: An external resistance as seen by 
the Output Voltage (Connected between the wiper terminal 
and the designated reference point.) 

ADJUSTMENT TERMS 

DIRECTION OF TRAVEL: Clockwise (CW) or counter- 
clockwise (CCW) rotation when viewing the adjustment end 
of the potentiometer. 



CCW CW 



YELLOW 




GREEN 



MECHANICAL TRAVEL — SOLID STOPS: The total 
travel of the adjustment shaft between integral stops. 
Continuity must be maintained throughout the travel. 

MECHANICAL TRAVEL — CLUTCHING ACTION: The 
total travel of the adjustment shaft between the points 
where clutch actuation begins. Continuity must be 
maintained throughout the travel and during clutch actuation. 

MECHANICAL TRAVEL — CONTINUOUS ROTATION: 
The total travel of the adjustment shaft when the wiper 
movement is unrestricted at either end of the resistive 
element as the adjustment shaft continues to be actuated. 

ADJUSTMENT TRAVEL (ELECTRICAL): The total travel 
of the adjustment shaft between minimum and maximum 
output voltages. 

CONTINUITY TRAVEL: The total travel of the shaft over 
which electrical continuity is maintained between the wiper 
and the resistance element. 



Specifications are subject to change without notice. 
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ELECTRICAL AND OPERATIONAL 
CHARACTERISTICS 

TOTAL RESISTANCE: The DC resistance between the 
input terminals with the wiper positioned to either end stop, 
or in dead band for continuous rotation potentiometers. 

TEST VOLTAGE 





Maximum 


Total Resistance, Nominal 


Test Voltage 




Non-Wi rewound 


Wirewound 


Ohms 


Volts DC 


Volts DC 


.1 TO 1.0 


0.1 


0.1 


1 .0 to 50 


0.3 


0.3 


50 to 100 


2.0 


2.0 


100 to 1000 


3.0 


3.0 


1Kto 100K 


10 


10 


Over 0.1 megohm 


50 





NOTE: The test voltages should never exceed the equivalent of 1 0% rated power. 
The minimum voltage to be used is 10 MV. 



ABSOLUTE MINIMUM RESISTANCE: The resistance 
measured between the wiper terminal and each end terminal 
with the wiper positioned to give a minimum value. 

END RESISTANCE: The resistance measured between 
the wiper terminal and an end terminal when the wiper is 
positioned at the corresponding end of mechanical travel. 
Absolute minimum resistance and end resistance are 
synonymous for continuous rotation trimmers. 

TEMPERATURE COEFFICIENT OF RESISTANCE: The 
unit change in resistance per degree Celsius change from a 
reference temperature, expressed in parts per million per 
degree Celsius as follows: 

R 2 -R< 
X10 6 



TC = 



R 1 (F-T 1 ) 



Where: 

R 1 = Resistance at reference temperature in ohms. 
R J = Resistance at test temperature in ohms. 
T = Reference temperature in degrees Celsius. 
P = Test temperature in degrees Celsius. 

RESISTANCE-TEMPERATURE CHARACTERISTIC: 
The difference between the total resistance values measured 
at a reference temperature of 25°C and the specified test 
temperature expressed as a percent of the Total Resistance. 



RTC = 



R 2 -R 1 



•X 100 



Where: 

R 1 = Resistance at reference temperature (25°C) in 
ohms. 

R 2 = Resistance at the test temperature in ohms. 

CONTACT RESISTANCE VARIATION: The apparent 
resistance seen between the wiper and the resistance 
element when the wiper is energized with a specified current 
and moved over the adjustment travel in either direction at a 
constant speed. The output variations are measured over a 
specified frequency bandwidth, exclusive of the effects due 
to roll-on or roll-off of the terminations and is expressed in 
ohms or % of total resistance. 
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CONSTANT 

CURRENT 

SOURCE 

NOT TO EXCEED 

RATING OF R t 

BEING TESTED 



1 Rt 



CALIBRATION 
DECADES 
SEE NOTE 



AC 






AMPLIFIER 






OR FILTER 




u 






OSCILLOSCOPE 



OUTPUT DETECTOR 



Figure 1 . Contact-resistance-variation measuring circuit 
R t = Test specimen 

Output detector bandwidth: 100 cycles to 50 kilocycles 
Minimum input impedance to output detector: 

At least 10 times the nominal resistance being tested 

NOTE: At the calibration of the decade, terminals 1 and 2 must be coincident. 
Calibration decade is to be set for the contact-resistance variation 
(CRV) level of the specified nominal resistance being tested. 

TABLE II 



Test Current (±20%) 


Total Resistance Range 


30 ma 


2 = Rt = 200 


5 ma 


200 < Rt = 3K 


1 ma 


3K < Rt = 200K 


200 ua 


200K < Rt = 1 megohm 


50 ua 


1 megohm < Rt = 5 megohm 



EQUIVALENT NOISE RESISTANCE: Wirewound only. 
Any spurious variation in the electrical output not present in 
the input, defined quantitatively in terms of an equivalent 
parasitic, transient resistance in ohms, appearing between 
the contact and the resistant element when the shaft is 
rotated. The equivalent Noise Resistance is defined 
independently of the resolution, functional characteristics 
and the total travel. The magnitude of the Equivalent Noise 
Resistance is the maximum departure from a specific 
reference line. The wiper of the potentiometer is required to 
be excited by a specific current and moved at a specific 
speed. 

TEST TRIMMER 

OA/VVO 



(O) \ 







A 



CALIBRATION 
RESISTOR 
1 1 1 




SCOPE 
OR EQUIVALENT 
DETECTOR 

INPUT Z 
10XR t 




ENR (ohms) = 



Max. deviation (volts) 



.001 amps 
Specifications are subject to change without notice. 
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CONTINUITY: Continuity is the maintenance of 
continuous electrical contact between the wiper and both 
end terminals of the resistive element. 

SETTING STABILITY: The amount of change in the 
output voltage, without readjustment, expressed as a 
percentage of the total applied voltage. 

DIELECTRIC STRENGTH: The ability to withstand the 
application of a specified potential of a given characteristic, 
between the terminals and all other external conducting 
members such as shaft, housing and mounting hardware 
without exceeding a specified leakage current value. 

INSULATION RESISTANCE: The resistance to a 
specified DC voltage impressed between the terminals and 
all other external conducting members such as shaft, 
housing and mounting hardware. 

POWER RATING: The maximum power that a trimming 
potentiometer can dissipate across the total resistive 
element under specified conditions while meeting specified 
performance requirements. 

ROTATIONAL LIFE: The number of cycles obtainable 
under specified operating conditions while remaining within 
specified allowable degradation. A cycle is defined as one 
complete traversal of the wiper over the resistive element in 
both directions. 

LOAD LIFE: The number of hours at which a device may 
dissipate rated power under specified operating conditions 
while remaining within specified allowable degradations. 

ADJUSTABILITY (OUTPUT RESISTANCE): The 
precision with which the output resistance of a device can 
be set to the desired value. 

ADJUSTABILITY (OUTPUT VOLTAGE RATIO): The 
precision with which the output voltage ratio of a device can 
be set to the desired value. 

MECHANICAL TERMS 

STARTING TORQUE: The maximum moment in the 
clockwise and counterclockwise directions required to 
initiate shaft adjustment anywhere in the mechanical travel. 

STOP TORQUE: The maximum static moment that can 
be applied to adjustment shaft at each mechanical stop for a 
specified period of time without loss of continuity or 
mechanical damage affecting operational characteristics. 

SOLDERABILITY: The ability of the terminals to accept 
a uniform coating of solder under specified conditions. 

WELDABILITY: The ability of materials to be welded 
together under specified conditions. 

TERMINAL STRENGTH: The ability of the terminals to 
withstand specified mechanical stresses without sustaining 
damage that would affect utility of the terminals or operation 
of the trimming potentiometer. 

IMMERSION SEALED: The ability of the unit to withstand 
submersion in acceptable cleaning solutions used in normal 
soldering processes without performance degradation under 
specified environmental conditions. 

TRIMMER "-ABILITIES" 

When you are selecting components for a new design, 
you typically take into account the environmental conditions 
that the components will need to endure during the lifetime 
of the instrument or device. Designers in the past have often 
overlooked the environmental extremes of their own production 
lines, where the conditions may be much more severe than 
anything encountered in actual end use. 

Specifications are subject to change without notice. 



PROCESSABILITY 

"Processability" refers to the ability of the unit to with- 
stand the production-line processes associated with the 
finishing steps on the PC boards. Typically, both SMT and 
through-hole products are subjected to similar PC board 
processing operations after preparation for assembly. These 
operations can generally be summarized as follows: 



Flux 


> 


Pre-Heat 





Solder 







Wash 





Rinse 


>■ 


Dry 











Soldering (SMT) 

Four types of equipment are usually associated with 
SMT soldering: 

IR System — Uses a multi-zone infrared furnace with 
IR elements heated to a temperature substantially above 
chamber or product temperature. Energy is supplied to the 
product primarily by IR radiation to reflow solder. 

Forced Hot Air Convection System — Uses a multi- 
zone forced air convection system with heat source panels 
using IR or other type heating elements. Approximately 85% 
of the heating is provided by free convection to reflow 
solder on exposed PC boards. 

Dual Wave System — Utilizes two parallel solder 
waves. The first is a turbulent wave followed by a laminar 
wave. The turbulent wave is for small, constricted areas, 
while the laminar wave removes solder projections. 

Vapor Phase System — Provides a single-zone 
condensation heat source achieved with liquid fluorinated 
hydrocarbons that have been brought to the boiling point to 
create a saturated vapor zone. Heat is then released by the 
fluid's heat of vaporization as the vapor condenses on the 
product. 

Soldering (Through-hole) 

Two types of equipment are usually associated with 
through-hole soldering: 

Single Wave System — Provides an inclined portion of 
the solder wave for the PC board to pass over. The PC 
board is positioned to bring many potential solder joints in 
contact with the wave simultaneously for a short time for 
soldering. 

Drag System — Provides for PC boards to be dragged 
across the surface of the solder pot. Soldered connections 
are made during this operation. 

PC Board Washing 

Two types of equipment are usually associated with 
both SMT and through-hole products. 

Pressure System — Accomplishes cleaning by direct- 
ing sprays of water under high pressure from multiple 
nozzles. 

Flooding System — Utilizes a combination of flooding 
(at normal water pressure) and surfactant action for cleaning). 
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Soldering and Wash Processes 

Figure 1 shows typical profiles any component may 
see during a soldering and board washing operation. For 
details of material and process variables recommendations, 
see "Soldering and Cleaning Processes", page 74. 



I 

q Top Mounted 
a Thermocouple 



°C- 




Rate of Change of Profile 
(Indicator of Level of Stability) 



© Unstable Temp 
(# of Cycles) 



°C/Min. 




Minutes 



Figure 1. 

Typical temperature profile for board washing 
and soldering. 

Critical profile parameters 

© Temperature Shock (°C) 

© Maximum Temperature (°C) 

© Temperature Exposure (Minimum) 

@ Temperature Gradient (°C) 

© Temperature Shock Decrease in Water (°C) 

© Temperature Shock Decrease in Water & Air Pressure (°C) 

® Unstable Temperature (see next page) 



General Guidelines for Guarding Against Component 
Damage 

To minimize temperature shock 

• Pre-heat boards to maximum acceptable level 

• Reduce time in solder 

To avoid heating components above their maximum 
rated temperature 

• Use lowest acceptable solder temperature 

• Use maximum allowable conveyor speed 

• Limit pre-heat temperature to maximum nec- 
essary 

To limit time of exposure above rated temperature 

• Limit time in solder 

• After solder operation, cool board to wash 
temperature before it enters wash 

To minimize temperature difference between top 
and bottom of board 

• Apply pre-heat to both top and bottom 

To reduce temperature shock on entering the 
moist environment of the wash 

• Use wash/rinse temperature as near compo- 
nent temperature as possible 

• Extend time between solder process and wash 

• Cool board after solder operation, prior to 
entering wash 

To minimize temperature variations as component 
travels through moisture 

• Minimize number of wash/rinse and rinse/dry 
cycles 

• Use heated air for air knives (to counter evapo- 
rative cooling effect) 

• Minimize difference between wash and rinse 
temperature 

To minimize exposure to high-pressure water during 
board wash 

• Select trimmer models with pin styles that ori- 
ent the rotor seal area away from exposure to 
the high-pressure water stream 

SETTABIUTY 

Settability refers to the ease with which a trimmer can 
be set accurately to the position that produces the desired 
circuit condition. 

Where the requirement is for obtaining a highly accurate 
setting the preference is for cermet — because a small 
incremental adjustment in a wirewound unit does not always 
produce the expected change in output as the wiper moves 
off one turn of wire and onto another. 

Setting accuracy is better with a multiturn unit than 
with a single-turn. This is especially true when the speed of 
setting is also a requirement as on a production line (Figure 
2). 



80 



Specifications are subject to change without notice. 



® 




APPLICATIONS/PROCESSING GUIDE 



SINGLE-TURN SETTABILITY (3386) MULTITURN SETTABILITY (3299) 




1.7 3.4 5.1 6.8 8.5 10.2 1.7 3.4 5.1 6.8 8.5 10.2 



SEC. 



Figure 2. 

When accurate setting is required, a multiturn trimmer 
can generally be set faster than a single-turn. 



STABILITY 

Stability refers to the ability of the trimmer to remain at 
the desired setting. Environmental factors play an important 
role here: stability may be affected by temperature exposure, 
thermal shock/cycling, humidity, and mechanical shock or 
vibration. 

This is not a matter of concern in most applications, 
since Bourns trimmers exhibit excellent stability under all 
specified conditions. Stability is most often a concern when 
cermet trimmers are used in low current "dry" circuits (50uA 
amps and below). Under these conditions the contact 
resistance may vary, making the wiper appear unstable. This 
is most noticeable in some rheostat applications. This can be 
avoided by using a wirewound unit, or choosing a cermet 
trimmer that has been designed for dry-circuit applications. 
Bourns applications engineers can assist you on this and 
other questions. 

ACCESSIBILITY 

When selecting a trimmer and determining its placement 
on the board, keep in mind the people who will have to use 
it. Bourns trimmers are available in a wide variety of sizes, 
shapes, configurations, and placement of adjustment 
screws. You will usually find a unit on which the access for 
adjustment will be convenient for the user. 

Keep in mind the different requirements for accessibility 
depending on whether adjustment will be done on the 
assembly line or in the field; with the board uncovered, in a 
housing or cabinet, or on an extender. Also consider whether 
production-line adjustment will be done manually or by 
robotics. A Bourns applications engineer can advise on 
special high-speed automatic adjustment features. 

USABILITY 

In selecting a trimmer for a specific application, it's 
important to be aware that the catalog contains a myriad of 
facts about each model that can assist you in finding the 
most suitable choice. For example: 

Contact Resistance Variation (CRV) — Under MIL-R 
22097 and MIL-R-39035, the maximum CRV is 3%. All Bourns 



trimmers meet this standard (3% or 3 ohms, whichever is 
greater). For applications that demand a more rigorous stan- 
dard, some Bourns trimmers are rated at 2% or 2 ohms, and 
many others at 1 % or 1 ohm. 

Power Rating — The ambient temperature at which 
the trimmer will operate has an important bearing on power 
rating. Power ratings are usually specified at 70° or 85°C; at 
a temperature of 150°C, the power rating of many trimmers 
is reduced to zero. 

Temperature Coefficient of Resistance (T.C.) — This 
specification is a measure of how much the resistance 
changes with a change in temperature. In many applications 
a T.C. of ±250PPM/°C is acceptable. Typical T.C. specifica- 
tions for cermet models are ±100PPM/°C and ±50PPM/°C 
for wirewound models. 

RELIABILITY 

One of the greatest challenges facing American 
manufacturers in the early '90s lies in the area of reliability — 
a challenge for component manufacturers and equipment 
manufacturers alike. Bourns has been on the leading edge 
of this effort, both in the area of instituting new methods and 
technologies for achieving higher reliability, and bringing an 
awareness of the need to other manufacturers. 

SURFACE MOUNTED DEVICES (SMD) — 
AN EMERGING TECHNOLOGY 

Surface mounting of electronic components repre- 
sents another significant advance in PC board processing. 
Many U.S. companies have expressed an interest in SMD 
assembly methods to replace the often troublesome and 
costly techniques now used with leaded components. 
Unfortunately, for a number of reasons, this interest has not 
resulted to date in a major commitment to SMD handling 
equipment. 

There are direct and indirect benefits associated with 
surface mounting. Since the direct benefits are outgrowths 
of the indirect ones, some explanation of these interrelated 
factors is required in order to understand this complex, 
highly technical and investment intensive subject. Further, a 
listing of the primary advantages will make additional 
comments on Japan's SMD usage and growth unnecessary. 

In capsule format, the primary advantages (with 
comments on secondary benefits) are: 

• Lower End-Equipment Cost (positions OEM's for 
aggressive pricing to achieve market penetration). 

• Superior Product Performance (satisfies user require- 
ments for improved operational performance). 

• Improved Product Quality and Reliability (creates con- 
fidence factor which easily translates to increased 
demand or sales). 

• Smaller Finished Product Size (addresses demand for 
miniaturization). 

Cost, performance, quality/reliability and size — how 
are these factors interrelated and how are they achieved 
through surface mounting? 
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A by-product of SMD technology is the downsizing of 
components. Size reductions range from 25% to 60%, 
depending upon the device in question. High PC board 
densities can be achieved (more components per square 
inch of real estate; surface mounted units can also be 
assembled on both sides). PC board material savings alone 
are substantial. When circuits diminish, external hardware 
and other materials follow — further savings. Even freight 
charges are decreased by lighter equipment weight and less 
packaging. 

Surface mounted component prices are forecasted to 
decline, the result of automated volume production. Volume 
is directly related to component standardization. By having 
a few sizes to cover a large range of electrical values and/or 
parameters, large quantities of a given device can be 
produced at a much lower per unit cost. Selling prices fall as 
volume increases. Component quality is also enhanced by 
eliminating many of the variables associated with short 
production runs. 



Automatic SMD handling equipment, although capital 
intensive, is the single-most effective way to reduce labor 
costs and increase yields. Typical "pick and place" machines 
can assemble components 8 to 10 times faster than human 
assemblers, with virtually no mistakes. Major direct labor 
reductions are obvious. The combination of improved 
component quality and "mistake-free" component placement 
further decreases costs by eliminating the normal rework of 
auto-inserted boards. 

The many advantages of SMD technology will force 
change upon both electronic equipment manufacturers and 
component suppliers alike. Worldwide competitive prices 
and performance pressures will make it happen. Few 
electronic components will escape its influence, trimming 
potentiometers being no exception. Bourns is committed to 
SMD conversion, and we intend to be a leader in surface 
mounted trimmer devices. Bourns surface mount trimmers 
begin on page 9. 
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Thick Film, Molded DIPs 



Package 
Type 



Series 
Number 



Pin 
Ct. 



Isolated 
Resistors 



Bus: ted 
Resistors 



Dual 
Terminators 



Page 
No. 



Molded DIP 
Low Profile 



1.065 



(27.05) 
.965 



MAX- 



(24.51) 
.865 



MAX- 



(21.97) 
.765 



MAX- 



(19.43) 
, 465 | 
(11-81) n 
MAX. 



MAX — 



.185" (4.70mm) 
Seated Height 



4108R-001-RC 



4108R-002-RC 



4108R-003-RC/RC 



14 



4114R-001-RC 



4114R-002-RC 



4114R-003-RC/RC 



4100R 



16 



4116R-001-RC 



4116R-002-RC 



4116R-003-RC/RC 



18 



4118R-001-RC 



4118R-002-RC 



4118R-003-RC/RC 



20 



4120R-001-RC 



4120R-002-RC 



4120R-003-RC/RC 



92 



Thick Film, Molded SIPs 



Package 
Type 



Molded SIP 
Low Profile 



(27.53) 
.984 



MAX.- 



(24.99) 
.884 



MAX.- 



(22.45) 
.784 



MAX.- 



(19.92) 
.584 



MAX.— 



(14.83) 
MAX. 



;_; ..: ;_; .\ 



.195" (4.96mm) 
Seated Height 



Series 
Number 





4300R 



Pin 
Ct. 



10 



11 



Isolated 
Resistors 



l — 



4306R-102-RC 



4308R-102-RC 



4310R-102-RC 



4306R-101-RC 



4308R-101-RC 



4309R-101-RC 



4310R-101-RC 



4311R-101-RC 



Dual 
Terminators 



4306R-104-RC/RC 



4308R-104-RC/RC 



4309R-104-RC/RC 



4310R-104-RC/RC 



4311R-104-RC/RC 



Page 
No. 



94 



Molded SIP 
Medium Profile 



.984 



(24.99) 
.784 



MAX- 



(19.91) 
.584 
"(14.83) 
MAX. 
.384 
"(9.75) 
MAX. 



MAX.— 



TT1 

.250" (6.35mm) 
Seated Height 



4304M-102-RC 



4304M-101-RC 



4304M-104-RC/RC 



4306M-102-RC 



4306M-101-RC 



4306M-104-RC/RC 



4300M 



4308M-102-RC 



4308M-101-RC 



4308M-104-RC/RC 



10 



4310M-102-RC 



4310M-101-RC 



4310M-104-RC/RC 



96 
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RESISTOR NETWORKS PRODUCT SELECTION GUIDE 
Thick Film, Molded SIPs (continued) 



Package 
Type 



Series 
Number 



Pin 
Ct. 



Isolated 
Resistors 



Bussed 
Resistors 



Dual 
Terminators 



Molded SIP 
High Profile 



.984 



(24.99) 
.784 



MAX- 



(19.91 
, .584 
(14.83) 
MAX. 
.384 
'(9.75) 
MAX. 



MAX.— 



TO 

.350" (8.89mm) 
Seated Height 



4304H-102-RC 



4304H-101-RC 



4304H-104-RC/RC 



4306H-102-RC 



4306H-101-RC 



4306H-104-RC/RC 



4300H 



4308H-102-RC 



4308H-101-RC 



4308H-104-RC/RC 



10 



4310H-102-RC 



4310H-101-RC 



4310H-104-RC/RC 



Thick Film, Conformal SIPs 



Package 
Type 



Series 
Number 




1 



Dual 
Terminators 



Conformal SIP 
Ultra-Low Profile 

.150 

l 3 ,?.!> 



4604U-102-RC 



4604U-101-RC 



4604U-104-RC/RC 



4605U-101-RC 



4605U-104-RC/RC 



| "maximum "| ' 



4606U-102-RC 



4606U-101-RC 



4606U-104-RC/RC 



4607U-101-RC 



4607U-104-RC/RC 



.150 (3.81mm) Seated Height 



4600U 



4608U-102-RC 



4608U-101-RC 



Pin 


A Maximum 


Count 


Inches (mm) 


4 


.398(10.11) 


5 


.498(12.65) 


6 


.598(15.19) 


7 


.698(17.73) 


8 


.798 (20.27) 


9 


.898(22.81) 


10 


.998 (25.35) 


11 


1.098(27.89) 


12 


1.198 (30.43) 



4608U-104-RC/RC 



4609U-101-RC 



4609U-104-RC/RC 



10 



4610U-102-RC 



4610U-101-RC 



4610U-104-RC/RC 



11 



4611U-101-RC 



4611U-104-RC/RC 



12 



4612U-102-RC 



4612U-101-RC 



4612U-104-RC/RC 



Conformal SIP 
Low Profile 



4604X-102-RC 



4604X-101-RC 



4604X-104-RC/RC 



4605X-101-RC 



4605X-104-RC/RC 



■ — A — ■ 

MAXIMUM 



.200 
(5.08) 
MAX. 



4606X-102-RC 



4606X-101-RC 



4606X-104-RC/RC 



1 



4607X-101-RC 



4607X-104-RC/RC 



4608X-102-RC 



4608X-101-RC 



4608X-1 04-RC/RC 



.200 (5.08mm) Seated Height 



4609X-101-RC 



4609X-1 04-RC/RC 



Pin 


A Maximum 


Count 


Inches (mm) 


4 


.398(10.11) 


5 


.498 (12.65) 


6 


.598(15.19) 


7 


.698(17.73) 


8 


.798 (20.27) 


9 


.898(22.81) 


10 


.998 (25.35) 


11 


1.098(27.89) 


12 


1.198(30.43) 


13 


1.298(32.97) 


14 


1.398 (35.51) 


15 


1.498(38.05) 


16 


1 .598 (40.59) 



4600X 



10 



4610X-102-RC 



4610X-101-RC 



461 0X-1 04-RC/RC 



11 



4611X-101-RC 



461 1X-1 04-RC/RC 



12 



4612X-102-RC 



4612X-101-RC 



461 2X-1 04-RC/RC 



13 



4613X-101-RC 



461 3X-1 04-RC/RC 



14 



4614X-102-RC 



4614X-101-RC 



461 4X-1 04-RC/RC 



15 



4615X-101-RC 



461 5X-1 04-RC/RC 



Industrial Grade 



16 



4616X-102-RC 



4616X-101-RC 



461 6X-1 04-RC/RC 
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Thick Film, Conformal SIPs (continued) 



— 



Package 



Conformal SIP 
Medium Profile 



■ A ■ 

MAXIMUM 



250 
(6.35) 
MAX. 



1 



www- 

.250 (6.35mm) Seated Height 



Pin 


A Maximum 


Count 


Inches (mm) 


4 


.398 (10.11) 


5 


.498(12.65) 


6 


.598 (15.19) 


7 


.698(17.73) 


8 


.798 (20.27) 


9 


.898 (22.81) 


10 


.998 (25.35) 


11 


1.098(27.89) 


12 


1.198(30.43) 


13 


1 .298 (32.97) 


14 


1.398(35.51) 


15 


1 .498 (38.05) 


16 


1 .598 (40.59) 



Industrial Grade 



Series 
Number 



Fin 
Ct. 



Resistors 



4600M 



10 



11 



12 



13 



14 



15 



16 



4604M-102-RC 



4606M-102-RC 



4608M-102-RC 



4610M-102-RC 



4612M-102-RC 



4614M-102-RC 



4616M-102-RC 



Bussed 
Resistors 



4604M-101-RC 



4605M-101-RC 



4606M-101-RC 



4607M-101-RC 



4608M-101-RC 



4609M-101-RC 



4610M-101-RC 



4611M-101-RC 



4612M-101-RC 



4613M-101-RC 



4614M-101-RC 



— 



4615M-101-RC 



4616M-101-RC 



Dual 
Terminators 



4604M-104-RC/RC 



4605M-104-RC/RC 



4606M-104-RC/RC 



4607M-104-RC/RC 



4608M-104-RC/RC 



4609M-104-RC/RC 



4610M-104-RC/RC 



4611M-104-RC/RC 



4612M-104-RC/RC 



4613M-104-RC/RC 



4615M-104-RC/RC 



461 6M-1 04-RC/RC 



4614M-104-RC/RC 



Page 
No. 



104 



Conformal SIP 
High Profile 

.350 



4604H-102-RC 



4604H-101-RC 



4604H-1 04-RC/RC 



4605H-101-RC 



4605H-1 04-RC/RC 



■ A 1 

MAXIMUM 



(8.89) 
MAX. 



4606H-102-RC 



4606H-101-RC 



4606H-1 04-RC/RC 



WWW 



4607H-101-RC 



4607H-1 04-RC/RC 



4608H-102-RC 



4608H-101-RC 



4608H-1 04-RC/RC 



.350 (8.89mm) Seated Height 



4609H-101-RC 



4609H-1 04-RC/RC 



Pin 


A Maximum 


Count 


Inches (mm) 


4 


.398(10.11) 


5 


.498(12.65) 


6 


.598(15.19) 


7 


.698(17.73) 


8 


.798 (20.27) 


9 


.898 (22.81) 


10 


.998 (25.35) 


11 


1 .098 (27.89) 


12 


1.198(30.43) 


13 


1 .298 (32.97) 


14 


1.398(35.51) 


15 


1 .498 (38.05) 


16 


1 .598 (40.59) 



4600H 



10 



4610H-102-RC 



4610H-101-RC 



461 0H-1 04-RC/RC 



11 



4611H-101-RC 



461 1H-1 04-RC/RC 



12 



4612H-102-RC 



4612H-101-RC 



461 2H-1 04-RC/RC 



13 



4613H-101-RC 



461 3H-1 04-RC/RC 



14 



4614H-102-RC 



4614H-101-RC 



461 4H-1 04-RC/RC 



15 



4615H-101-RC 



461 5H-1 04-RC/RC 



Industrial Grade 



16 



4616H-102-RC 
' 



4616H-101-RC 



461 6H-1 04-RC/RC 



106 



Thick Film, Surface Mount Packages 



Package 

Type 



Series 
Number- 



Pin 
Ct 



Isolated 
Resistors 



Bussed 
Resistors 



Dual I Page 

Terminators No. 



SOL SMD 7.49mm Wide Body 
with Gull Wing Lead Form 

.295 ± .003 
(7.493 ± .076) 

-pppppppcea 



16 



4416P-001-RC 
4416P-004-RC 



4416P-002-RC 



4416P-003-RC/RC 



L-L 



4400P 



20 



.407 ±.010 
' (10.34 ±.25) 



4420P-001-RC 
4420P-004-RC 



4420P-002-RC 



4420P-003-RC/RC 



108 



86 



Specifications are subject to change without notice. 






















POURNS 



RESISTOR NETWORKS PRODUCT SELECTION GUIDE 
Thick Film, Surface Mount Packages (continued) 



Package 



Series Pin 



Number 



SOM SMD 5.59mm 
Medium Body 
with Gull Wing Lead Form 



.220 ± .005 
(5.59 ±.12) 
- — | — psi 



1 hBUtiUuJrt&ri 



.3001.010 
" (7.62 ± .25) 



4800P 



14 



: 

Resistors 



16 



18 



20 



4814P-001-RC 



4816P-001-RC 
4816P-004-RC 



4818P-001-RC 



4820P-001-RC 
4820P-004-RC 



Bussed 

Resistors 



Dual 
Terminators 



4814P-002-RC 



4816P-002-RC 



4818P-002-RC 



4820P-002-RC 



4814P-003-RC/RC 



4816P-003-RC/RC 



4818P-003-RC/RC 



4820P-003-RC/RC 



Page 
No 



110 



SON SMD 3.9mm 
Narrow Body 

.154 ±.003 



.236 ± .008 
(5.99 ±.20) 
TYP. 



(3.91 ±.10) 
n ana a a a a 



b H U d WbtT 1 
II. .016±.003 
1^" (.406 ±.08) 
TYP. 



4908P-001-RC 



4908P-002-RC 



4900P 



14 



4914P-001-RC 



4914P-002-RC 



16 



4916P-001-RC 



4916P-002-RC 



112 



RC Networks Standard Circuits (Custom Circuits Available) 



Package 



Series 

Number 



Molded DIP 
Low Profile 



.025 

(.635) ~" 
PIN #1 REF.' 



AAAAAAAA A A 



vv vvwvw 



4100R-601 



Pin 
ct. 



18,20 



Z5U 



Capacitor 



50pf - 200pf 



Circuit 
Type 



T-Filter 



Page 
No. 



116 



SOGN SMD 7.49mm 
Wide Body, Gull Wing 

.295 ± .003 



(7.493 ± .076) 




4400P-601 



20 



Z5U 



50pf-200pf 



T-Filter 



.0171.002 



.4071.010 
(10.34 i .25) 



(.432 i .056) 



TYP. 



116 
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RESISTOR NETWORKS PRODUCT SELECTION GUIDE 
RC Networks Standard Circuits (Custom Circuits Available) 
(Continued) 



Package 
Type 



Series 
Number 



in 
Ct. 



Capacitor 
Types 



Circuit 
Type 



Pa 
Nc 



Conformal SIP 
High Profile 

.350 



■ A • 

MAXIMUM 



IAX. 



JWM 



4600H-700 



4-14 



X7R, NPO 



39pf-100Kpf 



RC Terminator 



118 



Conformal SIP 
Medium Profile 



i A 1 

MAXIMUM 



250 
(6.35) 
MAX. 



mm 



4600M-800 



4-14 



X7R 



39pf-100Kpf 



ECL Terminator 



120 



Conformal SIP 
Medium Profile 



• — a — - 

MAXIMUM 



.250 



mm 



4600M-900 



4-14 



X7R 



39pf-100Kpf 



Isolated/Bussed 



123 



Thin Film, Molded DIPs 



Package 


Series 


Pin 


Isolated 
Resistors 






Page 
No. 


Molded DIP 

.180+.005/-.011 
^ (4.57 + .12/ -.28) 

1 MAX. 1 


4100T 


8 


4108T-001-XXXX XX 






124 


14 


4114T-001-XXXX XX 


4114T-002-XXXX XX 




16 


4116T-001-XXXX XX 


4116T-002-XXXX XX 






18 


4118T-001-XXXX XX 


4118T-002-XXXX XX 






20 


4120T-001-XXXX XX 


4120T-002-XXXX XX 





Thin Film, Molded SIPs 






Resistors 


Bussed 
Resistors 


Series 
Circuit 


Page 
No. 


6 


4306T-102-XXXX XX 


4306T-101-XXXX XX 




4306T-106-XXXX XX 


126 


8 


4308T-102-XXXX XX 


4308T-101-XXXX XX 


4308T-106-XXXX XX 


9 




4309T-101-XXXX XX 


4309T-106-XXXX XX 


10 


4310T-102-XXXX XX 


4310T-101-XXXX XX 


4310T-106-XXXX XX 


11 




4311T-101-XXXX XX 


4311T-106-XXXX XX 



Molded SIP Low Profile 
(also available in medium 
and high profile) 

.584 



.195 

(14.83) (4.95) 
MAX. MAX. 



TTTTTTT 



TTDl 



4300T,S,K 
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RESISTOR NETWORKS PRODUCT SELECTION GUIDE 
Thin Film, Conformal SIPs 



Package 
Type 



Series 
Number 



Pin 
Ct. 



Isolated 
Resistors 



Bussed 
stors 



Series 
Circuit 



Page 
No - 



Conformal SIP Low Profile 
(also available in medium 
and high profile) 



i — A 1 

MAXIMUM 



.200 
(5.08) 
MAX. 



raw 



1 



Pin 


A Maximum 


Count 


Inches (mm) 


4 


.398 (10.11) 


5 


.498(12.65) 


6 


.598(15.19) 


7 


.698(17.73) 


8 


.798 (20.27) 


g 


.898(22.81) 


10 


.998 (25.35) 


11 


1.098(27.89) 


12 


1.198(30.43) 


13 


1.298(32.97) 


14 


1.398(35.51) 


15 


1.498(38.05) 


16 


1.598(40.59) 



4600T,S,K 



10 



11 



12 



13 



14 



15 



16 



4604T-102-XXXX XX 



4604T-101-XXXX XX 



4604T-106-XXXX XX 



4605T-101-XXXX XX 



4605T-106-XXXX XX 



4606T-102-XXXX XX 



4606T-101-XXXX XX 



4606T-106-XXXX XX 



4607T-101-XXXX XX 



4607T-106-XXXX XX 



4608T-102-XXXX XX 



4608T-101-XXXX XX 



4608T-106-XXXX XX 



4609T-101-XXXX XX 



4609T-106-XXXX XX 



4610T-102-XXXX XX 



4610T-101-XXXX XX 



4610T-106-XXXX XX 



4611T-101-XXXX XX 



4611T-106-XXXX XX 



4612T-102-XXXX XX 



4612T-101-XXXX XX 



4612T-106-XXXX XX 



4613T-101-XXXX XX 



4613T-106-XXXX XX 



4614T-102-XXXX XX 



4614T-101-XXXX XX 



4614T-106-XXXX XX 



4615T-101-XXXX XX 



4615T-106-XXXX XX 



4616T-102-XXXX XX 



4616T-101-XXXX XX 



4616T-106-XXXX XX 



128 



Thin Film, Surface Mount Packages 




SOL SMD 
Wide Body Gull Wing 

.295 ± .003 
(7.493 t .076) 



.4071.010 
(10.34 t. 25) 



4400T 



16 



20 



4416T-001-XXXX XX 



4420T-001-XXXX XX 



4416T-002-XXXX XX 



4420T-002-XXXX XX 



130 



SOM SMD 
Medium Body Gull Wing 



.220 ± .005 
(5.59 ± .12) 



14 



4814T-001-XXXX XX 



4814T-002-XXXX XX 



16 



4816T-001-XXXX XX 



4816T-002-XXXX XX 



4800T 



.3001.010 
(7.62 t .25) 



18 



4818T-001-XXXX XX 



4818T-002-XXXX XX 



20 



4820T-001-XXXX XX 



4820T-002-XXXX XX 



132 



SON SMD 
Narrow Body Gull Wing 



4K08T-001-XXXX XX 



4K08T-002-XXXX XX 



050 t 005 



(1.27 1.127) 



(4.90 t .08) 
.341 t .004 



(8.66 t .10) 
.390 t .004 



(9.91 1.10) 



"-ji .0161.003 



(.41 i 



i 



08) 
154 i .004 
(3.91 i .10) 



4K00T 



14 



4K14T-001-XXXX XX 



4K14T-002-XXXX XX 



16 



4K16T-001-XXXX XX 



4K16T-002-XXXX XX 



134 



Specifications are subject to change without notice. 
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POXJRNS 



RESISTOR NETWORKS POPULAR RESISTANCE CODES 

These resistance values are in stock and readily available through distribution. 



Part Number 


Resistance Codes 


4114R-001- 


102 221 331 472 

103 271 
151 


4114R-002- 


102 472 

103 

104 


4114R-003- 


221/331 


41 IbH-UUI- 


«nn ono oor* A"7C\ ccn £OH 

101 2\j2. oou 4fU obO obi 

102 220 331 471 

103 221 332 472 

104 222 391 473 

105 223 
121 224 

151 271 
152 


4116R-002- 


102 222 472 562 

103 

104 


/men nno 




4306R-101- 


101 222 472 

102 271 
103 

104 


4306R-102- 


103 


4308R-101- 


101 222 470 

102 471 

103 472 

104 473 
151 


4308R-102- 


101 220 330 470 680 820 

102 221 331 471 

103 223 390 472 

104 271 391 
121 


4308R-104- 


221/331 
331/471 


4310R-101- 


101 203 331 471 562 

102 221 332 472 

103 222 333 473 
1 U4 391 

121 
151 


4310R-102- 


101 220 330 470 

102 270 471 

103 472 
104 

152 


4310R-104- 


221/331 
331/471 


4416P-001- 


470 


4416P-002- 


103 


4416P-T01- 


470 


4416P-T02- 


103 





44^Ur-UU i - 


a no /i7n 


4420P-002- 


103 472 


4420P-T01- 


102 470 


4420P-T02- 


103 472 


4606X-101- 


102 222 331 471 

103 223 472 

104 272 473 




1 02 473 
103 


4608X-101- 


102 222 331 472 561 

103 332 473 
104 


4608X-102- 


101 202 330 470 560 681 822 

102 220 331 471 824 

103 221 333 472 

104 222 390 473 

105 223 
121 224 
152 271 


4608X-104- 


221/331 
331/471 


4610X-101- 


101 203 331 471 561 202 

102 221 332 472 562 333 

1(W OOO onp AJO CQ-1 
IOO C.C.C. OS7£ 41 O UO 1 

104 223 474 122 

105 224 

151 271 

152 272 


4610X-102- 


101 220 330 470 560 

102 472 

103 473 
104 

105 
151 


4610X-104- 


221/331 
331/471 


4814P-001- 


220 


4814P-002- 


103 203 331 472 


4814P-T01- 


103 220 


4814P-T02- 


103 203 331 472 


4816P-001- 


101 220 330 470 560 680 820 

102 222 331 472 

103 223 

104 271 
152 


4816P-002- 


101 222 472 

102 473 
103 


4816P-T01- 


101 220 330 470 560 680 820 

102 222 331 472 

103 223 

104 271 
152 



Specifications are subject to change without notice. 



POURNS 



RESISTOR NETWORKS POPULAR RESISTANCE CODES 

These resistance values are in stock and readily available through distribution. 



Part Number 


Resistance Codes 


4816P-T02- 


101 222 472 

102 473 
103 


4908P-001 


101 203 330 470 560 680 820 

102 220 331 471 561 822 

103 221 332 472 

104 222 390 473 

151 223 

152 270 
181 271 

272 


4908P-002- 


101 203 330 470 560 680 820 

102 220 331 471 561 822 

103 221 332 472 

104 222 390 473 

151 223 

152 270 
181 271 

272 


4914P-001- 


101 203 330 470 560 680 820 

102 220 331 471 561 822 

103 221 332 472 

104 222 390 473 

151 223 

152 270 
181 271 

272 


4914P-002- 


101 203 330 470 560 680 820 

102 220 331 471 561 822 

103 221 332 472 

104 222 390 473 

151 223 

152 270 
181 271 

272 


4916P-001- 


101 203 330 470 560 680 820 

102 220 331 471 561 822 

103 221 332 472 

104 222 390 473 

151 223 

152 270 
181 271 

272 


4916P-002- 


101 203 330 470 560 680 820 

102 220 331 471 561 822 

103 221 332 472 

104 222 390 473 

151 223 

152 270 
181 271 

272 



Specifications are subject to change without notice. 
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THICK FILM MOLDED DIPs 
8, 14, 16, 18 AND 20 PIN 

■ Compatible with automatic insertion equipment 

■ Superior package integrity 

■ Marking on contrasting background for permanent identification 



Model 4100R Series 

Resistor Networks 



Electrical Characteristics 

Resistance Range 
10 ohms to 10 megohms 

Maximum Operating Voltage 100V 

Temperature Coefficient of Resistance 

50n to 2.2 M£2 ±100ppm/°C 

below 50Q ±250ppm/°C 

above 2.2 MQ. ±250ppm/°C 

TCR Tracking 50ppm/°C 

maximum; equal values 

Resistor Tolerance See circuits 

Operating Temperature 
-55°Cto+125°C 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX. 

Short Time Overload ±0.25% 

Load Life ±1.00% 

Mechanical Shock ±0.25% 

Moisture Resistance ±0.50% 

Resistance to Soldering Heat 

±0.25% 

Terminal Strength ±0.25% 

Thermal Shock ±0.25% 

Vibration ±0.25% 

Insulation Resistance 

10,000 megohms minimum 

Dielectric Withstanding Voltage 

200 VRMS 

Lead Solderability 

Meet requirements of MIL-STD-202 

Method 208 

Physical Characteristics 

Flammability Conforms to UL94V-0 

Lead Frame Material 

Copper, solder coated 

Body Material 

Novolac epoxy 




PACKAGE POWER TEMPERATURE 
DERATING CURVE 



4.00 



3.50 



3.00 



w 2.50 
5 2.00 



1.50 













































































































































































H20R 


























1 18R 
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H14R 
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25 70 125 

AMBIENT TEMPERATURE ( °C ) 

Package Power Rating at 70°C 

4108R 1.69 watts 

4114R 2.00 watts 

4116R 2.25 watts 

4118R 2.50 watts 

4120R 2.80 watts 

TYPICAL PART MARKING 
Represents total content. Layout may vary. 



PART 
NUMBER- 



PIN 0NE- 
INDICAT0R 



■ *S YYWW — 

VWv 



CIRCUIT 

, RESISTANCE 
CODE 



DATE CODE 



MANUFACTURER'S 
TRADEMARK 



.025 
(.635) 

PIN#1 REF.^ Vy ^ V 



AAA A AAA 



<7W 



.465 
(11.81) 



MAX. 



(.89 ± .25) 
TYP. 



.1001.010' 
(2.54 ± .25) 

TVP. 
N0N-ACCUM. 



1.065 



(27.05) 
.965 



MAX- 



(24.51) 
.865 



MAXr 



(21.97) 
.765 



MAX- 



(19.43) 



MAX.— 



180+.005/-.011 
(4.57 + .12/ -.28) 



.080 ± .005 



(2.03 ±.12) 



.065 + .005/ -.003 



.331 



(8.40) 
.135+015/- 
(3.43 + .38/- 



MAX. 



(1.65 + .12/-.07) 
■01 9 t. 002 
(.438 + .050)" r ' 



.310+ .010 



(7.87 ± .25) 
TO OUTSIDE 
WHEN PINS 
ARE PARALLEL 



.010 ±.002 



(.254 ± .050) 
.340 ± .020 



.264 ± .004 



(6.71 ± .10) 



030 ± 010 
(.76 ± .25) 



(8.64 ± .50) 



Governing dimensions are in inches. Dimensions in 
are metric (mm) and are approximate. 



"Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



HOW TO ORDER 

41 14 



001 - 152 



Model 

(41 = Molded DIP) 

Number of Pins — 



Physical Configuration 

(R = Thick Film Low Profile) 

Electrical Configuration 

• 001 = Bussed 

• 002 = Isolated 

• 004 = Dual Terminator 



Resistance Code 

• First 2 digits are significant 

• Third digit represents the 
number of zeros to follow. 

Consult factory for other available options. 



are subject to change without notice. 



Model 4100R Series 

^® Resistor Networks 



ISOLATED RESISTORS 
(001 CIRCUIT) 
Model 4108R-001-RC 
(4 Isolated Resistors) 

Model 4114R-001-RC 
(7 Isolated Resistors) 

Model 4116R-001-RC 
(8 Isolated Resistors) 

Model 4118R-001-RC 
(9 Isolated Resistors) 

Model 4120R-001-RC 
(10 Isolated Resistors) 




Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At 70°C 0.250 watt 

POWER TEMPERATURE 
DERATING CURVE 













































































































































































































s 




























Ik 




25 7 
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BUSSED RESISTORS 

(002 CIRCUIT) 

Model 4108R-002-RC 

(7 Resistors, Pin 8 Common) 

Model 4114R-002-RC 

(13 Resistors, Pin 14 Common) 

Model 4116R-002-RC 

(15 Resistors, Pin 16 Common) 

Model 4118R-002-RC 

(17 Resistors, Pin 18 Common) 

Model 4120R-002-RC 

(19 Resistors, Pin 20 Common) 




1 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.125 watt 

POWER TEMPERATURE 
DERATING CURVE 



-350 

(0 

£.250 

s 

.150 



.050 



25 70 

AMBIENT TEMPERATURE ( "C ) 



RESISTANCE VALUES (001 , 002 CIRCUITS)" 



Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


10 


100 


180 


181 


1,800 


182 


15,000 


153 


120,000 


124 


22 


220 


220 


221 


2,000 


202 


18,000 


183 


150,000 


154 


27 


270 


270 


271 


2,200 


222 


20,000 


203 


180,000 


184 


33 


330 


330 


331 


2,700 


272 


22,000 


223 


220,000 


224 


39 


390 


390 


391 


3,300 


332 


27,000 


273 


270,000 


274 


47 


470 


470 


471 


3,900 


392 


33,000 


333 


330,000 


334 


56 


560 


560 


561 


4,700 


472 


39,000 


393 


390,000 


394 


68 


680 


680 


681 


5,600 


562 


47,000 


473 


470,000 


474 


82 


820 


820 


821 


6,800 


682 


56,000 


563 


560,000 


564 


100 


101 


1,000 


102 


8,200 


822 


68,000 


683 


680,000 


684 


120 


121 


1,200 


122 


10,000 


103 


82,000 


823 


820,000 


824 


150 


151 


1,500 


152 


12,000 


123 


100,000 


104 


1,000,000 


105 



* ±1% Tolerance is available by adding suffix code'T" after the resistance code. 
"Non-standard values available, within resistance range. 
Specifications are subject to change without notice. 



DUAL TERMINATOR 

(003 CIRCUIT) 

Model 4108R-003-R1/R2 

Model 4114R-003-R1/R2 

Model 4116R-003-R1/R2 (shown) 

Model 4118R-003-R1/R2 

Model 4120R-003-R1/R2 




R1J JR1J Wi Wl JRiT W) Wi 

1 R2I i 

1 



Resistance Tolerance 

Below to 1 00 ohms ±2 ohms 

100 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.1 25 watt 



POWER TEMPERATURE 
DERATING CURVE 



25 70 "126 

AMBIENT TEMPERATURE ( °C ) 



RESISTANCE VALUES (003 CIRCUIT)* 



Resistance 


(Ohms) 


Code 


Ri 


R 2 


Ri 


R 2 


160 


240 


161 


241 


180 


390 


181 


391 


220 


270 


221 


271 


220 


330 


221 


331 


330 


390 


331 


391 


330 


470 


331 


471 


3,000 


6,200 


302 


622 
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THICK FILM MOLDED SIPs, LOW PROFILE 
6, 8, 9, 10, AND 11 PIN 

■ Low profile provides compatibility with DIPs 

■ Compatible with automatic insertion equipment 

■ Superior package integrity 

■ Marking on contrasting background for permanent identification 

■ Top marking standard 



Model 4300R Series 

Resistor Networks 



Electrical Characteristics 

Resistance Range 
10 ohms to 10 megohms 

Maximum Operating Voltage 100V 

Temperature Coefficient of Resistance 

50Q to 2.2 MB ±100ppm/°C 

below 50Q ±250ppm/°C 

above 2.2 M£2 ±250ppm/°C 

TCR Tracking 50ppm/°C 

maximum; equal values 

Resistor Tolerance See circuits 

Operating Temperature 
-55°Cto+125°C 

Power Rating Derate to zero 

power from + 70°C to + 125°C 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX. 

Short Time Overload ±0.25% 

Load Life ±1.00% 

Mechanical Shock ±0.25% 

Moisture Resistance ±0.50% 

Resistance to Soldering Heat 

±0.25% 

Terminal Strength ±0.25% 

Thermal Shock ±0.25% 

Vibration ±0.25% 

Insulation Resistance 

10,000 megohms minimum 

Dielectric Withstanding Voltage 

200 VRMS 

Lead Solderability 

Meet requirements of MIL-STD-202 

Method 208 

Physical Characteristics 

Flammability Conforms to UL94V-0 

Lead Frame Material 

Copper, solder coated 

Body Material Novolac epoxy 
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PACKAGE POWER TEMPERATURE 
DERATING CURVE 



3.50 
3.00 
O) 2-50 
> 2.00 
1.50 
1.00 
.50 
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25 70 . 125 

AMBIENT TEMPERATURE ( °C ) 

Package Power Rating at 70°C 

4306R 0.75 watts 

4308R 1 .00 watts 

4309R 1.13 watts 

431 OR 1.25 watts 

431 1R 1.38 watts 

TYPICAL PART MARKING 

Represents total content. Layout may vary. 



PART 
NUMBER- 



PIN ONE 7 
INDICATOR 



CIRCUIT 

RESISTANCE 



DATE CODE 



MANUFACTURER'S 
TRADEMARK 



1.084 
(27.53) 

.884 . 
(22.45) 

.584 
(14.83)" 



MAX. 



MAX. 



.01 6 + . 004/ -000 
(.407 + .102/ -.000) 



(24.99) 



.784 



(19.92) 



MAX.- 



PIN #1 REF. 




7 



rnrnri 



.195 
(4.95) 
MAX. 

i 



i 



.040 



135 t. 015/ -.010 t 
(3.43 + .38/ -.25) 
.005 



(2.54 ± .07) 

TYP. 
N0N-ACCUM. 



9 



(1.02 ±.12) 
■01 9 t. 002 
(.483 ±.050) TYP 



.085 ± .004 



(2.16 ±.10) 



.0425 ± .002 



(1.02 ± 05) 
.010 ±.002 



(.254 ± .050) 



Governing dimensions are in inches. Dimensions in 
are metric (mm) and are approximate. 



'Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



HOW TO ORDER 

43 06 R 



101 - 222 



Model 

(43 = Molded SIP) 

Number of Pins — 



Physical Configuration 

(R = Thick Film Low Profile) 

Electrical Configuration 

• 101 = Bussed 

• 1 02 = Isolated 

• 104 = Dual Terminator 



Resistance Code 

• First 2 digits are significant 

• Third digit represents the 
number of zeros to follow. 

Consult factory for other available options. 



Specifications are subject to change without notice. 



Model 4300R Series 

B® Resistor Networks 



ISOLATED RESISTORS 
(102 CIRCUIT) 
Model 4306R-102-RC (6 Pin) 
Model 4308R-102-RC (8 Pin) 
Model 4310R-102-RC (10 Pin) 



■ 4310 



■ 4308 



■ 4306 



These models incorporate 3, 4 or 5 
isolated thick-film resistors of equal 
value, each connected between two 
pins. 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.30 watt 

POWER TEMPERATURE 
DERATING CURVE 



.50 
.40 
£ .30 
^ on 



25 70 125 

AMBIENT TEMPERATURE ( "C ) 



BUSSED RESISTORS 
(101 CIRCUIT) 
Model 4306R-101-RC (6 Pin) 
Model 43O8R-101-RC (8 Pin) 
Model 4309R-101-RC (9 Pin) 
Model 4310R-101-RC (10 Pin) 
Model 4311R-101-RC (11 Pin) 



4311 




These models incorporate 5, 7, 8, 9 or 
1 thick-film resistors of equal value, 
each connected between a separate 
pin. 

Resistance Tolerance 

1 ohms to 49 ohms ±1 ohm 

50 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.20 watt 

POWER TEMPERATURE 
DERATING CURVE 



70 125 
AMBIENT TEMPERATURE ( °C ) 



RESISTANCE VALUES (101, 102 CIRCUITS)* 



Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


10 


100 


180 


181 


1,800 


182 


15,000 


153 


120,000 


124 


22 


220 


220 


221 


2,000 


202 


18,000 


183 


150,000 


154 


27 


270 


270 


271 


2,200 


222 


20,000 


203 


180,000 


184 


33 


330 


330 


331 


2,700 


272 


22,000 


223 


220,000 


224 


39 


390 


390 


391 


3,300 


332 


27,000 


273 


270,000 


274 


47 


470 


470 


471 


3,900 


392 


33,000 


333 


330,000 


334 


56 


560 


560 


561 


4,700 


472 


39,000 


393 


390,000 


394 


68 


680 


680 


681 


5,600 


562 


47,000 


473 


470,000 


474 


82 


820 


820 


821 


6,800 


682 


56,000 


563 


560,000 


564 


100 


101 


1,000 


102 


8,200 


822 


68,000 


683 


680,000 


684 


120 


121 


1,200 


122 


10,000 


103 


82,000 


823 


820,000 


824 


150 


151 


1,500 


152 


12,000 


123 


100,000 


104 


1 ,000,000 


105 



* ±1 % Tolerance is available by adding suffix code "F" after the resistance code. 
"Non-standard values available, within resistance range. 
Specifications are subject to change without notice. 




DUAL TERMINATOR 

(104 CIRCUIT) 

Model 4306R-104-R1/R2 

Model 4308R-104-R1/R2 (shown) 

Model 4309R-104-R1/R2 

Model 4310R-104-R1/R2 

Model 4311R-104-R1/R2 



R2< 



R2< 



R2< 



R2< 



4308R-1 04 (shown above) is an 8-pin 
configuration and terminates 6 lines. 
Pins 1 and 8 are common for ground 
and power, respectively. Twelve 
thick-film resistors are paired in series 
be-tween the common lines (pins 1 
and 8). 

Resistance Tolerance 

Below 100 ohms ±2 ohms 

100 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.20 watt 

POWER TEMPERATURE 
DERATING CURVE 



£ .30 
^ on 



25 70 125 

AMBIENT TEMPERATURE ('CI 

RESISTANCE VALUES (104 CIRCUIT)* 



Resistance 


(Ohms) 


Code 


Ri 


R 2 


f 1 


R 2 


160 


240 


161 


241 


180 


390 


181 


391 


220 


270 


221 


271 


220 


330 


221 


331 


330 


390 


331 


391 


330 


470 


331 


471 


3,000 


6,200 


302 


622 
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THICK FILM MOLDED SIPs, 
MEDIUM PROFILE 4, 6, 8 AND 10 PIN 

■ Medium profile offers increased power handling 

■ Compatible with automatic insertion equipment 

■ Superior package integrity 

■ Marking on contrasting background for permanent identification 

■ Top marking standard 



Model 4300M Series 

Resistor Networks 



Electrical Characteristics 

Resistance Range 
10 ohms to 1 megohms 

Maximum Operating Voltage 100V 

Temperature Coefficient of Resistance 

50fl to 2.2 Mfi ±100ppm/°C 

below 50Q ±250ppm/°C 

above 2.2 MQ ±250ppm/°C 

TCR Tracking 50ppm/°C 

maximum; equal values 

Resistor Tolerance See circuits 

Operating Temperature 
-55°C to +125°C 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX. 

Short Time Overload ±0.25% 

Load Life ±1.00% 

Mechanical Shock ±0.25% 

Moisture Resistance ±0.50% 

Resistance to Soldering Heat 

±0.25% 

Terminal Strength ±0.25% 

Thermal Shock ±0.25% 

Vibration ±0.25% 

Insulation Resistance 

10,000 megohms minimum 

Dielectric Withstanding Voltage 

200 VRMS 

Lead Solderability 

Meet requirements of MIL-STD-202 

Method 208 

Physical Characteristics 

Flammability Conforms to UL94V-0 

Lead Frame Material 

Copper, solder coated 

Body Material Novolac epoxy 



PACKAGE POWER TEMPERATURE 
DERATING CURVE 



3.50 
3.00 
cn 2.50 
3 2.00 
1.50 
1.00 
.50 
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25 70 125 

AMBIENT TEMPERATURE ( °C ) 

Package Power Rating at 70°C 

4304M 0.60 watts 

4306M 0.90 watts 

4308M 1.20 watts 

431 0M 1.50 watts 

TYPICAL PART MARKING 
Represents total content. Layout may vary. 



PART 
NUMBER- 



PIN ONE 
INDICATOR 



4306M-101- ( , 

222 — -J-/ 



, CIRCUIT 

71 / RESISTANCE 
CODE 



DATE CODE 



MANUFACTURER'S 
TRADEMARK 



.784 
(19.91) 

.584 
(14.83) 

.384 

(9-75) 



MAX. 



MAX. 



MAX. 



.01 6 + .004/ -000 



(.407 + .102/ - .000) 



(24.99) 



MAX.- 



PIN #1 REF. 




!1 



.250 
(6.35) 
MAX. 



.135 t .015/ 



(3.43 + .38/ 
.040 1 .005 



010 t 

■25) 



(1.02 ±.12) 
.01 9 ±.002 



.100 ±.003- 
(2.54 ± .07) 

TYP. 
N0N-ACCUM. 



T 



(.483 ± .050) 



.085 ± .004 



TYP. 



(2. 16 ±.10) 



.0425 ± .002 



(1.02 ±.05) 
.010 ± 002 



(.254 ± .050) 

Governing dimensions are in inches. Dimensions in parentheses 
are metric (mm) and are approximate. 

"Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



HOW TO ORDER 

43 06 M 



101 - 222 



Model 

(43 = Molded SIP) 

Number of Pins — 



Physical Configuration 

(M = Thick Film Medium Profile) 

Electrical Configuration 

• 101 = Bussed 

• 102 = Isolated 

• 104 = Dual Terminator 

Resistance Code 



• First 2 digits are significant 

• Third digit represents the 
number of zeros to follow. 

Consult factory for other available options. 



Specifications are subject to chanae without notice 



Model 4300M Series 

Resistor Networks 



ISOLATED RESISTORS 
(102 CIRCUIT) 

Model 4304M-102-RC (4 Pin) 
Model 4306M-102-RC (6 Pin) 
Model 4308M-102-RC (8 Pin) 
Model 4310M-102-RC (10 Pin) 



4310 ■ 




These models incorporate 2, 3, 4, or 5 
isolated thick-film resistors of equal 
value, each connected between two 
pins. 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At 70°C 0.40 watt 

POWER TEMPERATURE 
DERATING CURVE 




25 70 125 

AMBIENT TEMPERATURE CO 



BUSSED RESISTORS 
(101 CIRCUIT) 

Model 4304M-101-RC (4 Pin) 
Model 4306M-101-RC (6 Pin) 
Model 4308M-101-RC (8 Pin) 
Model 4310M-101-RC (10 Pin) 

i 4310 




These models incorporate 3, 5, 7, or 9 
thick-film resistors of equal value, each 
connected between a common bus (pin 
1) and a separate pin. 

Resistance Tolerance 

1 ohms to 49 ohms ±1 ohm 

50 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.25 watt 

POWER TEMPERATURE 
DERATING CURVE 



.50 

.40 

£ .30 
< 

^ on 



25 70 125 

AMBIENT TEMPERATURE ( =C ) 



RESISTANCE VALUES (101, 102 CIRCUITS)* 



Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


10 


100 


180 


181 


1,800 


182 


15,000 


153 


120,000 


124 


22 


220 


220 


221 


2,000 


202 


18,000 


183 


150,000 


154 


27 


270 


270 


271 


2,200 


222 


20,000 


203 


180,000 


184 


33 


330 


330 


331 


2,700 


272 


22,000 


223 


220,000 


224 


39 


390 


390 


391 


3,300 


332 


27,000 


273 


270,000 


274 


47 


470 


470 


471 


3,900 


392 


33,000 


333 


330,000 


334 


56 


560 


560 


561 


4,700 


472 


39,000 


393 


390,000 


394 


68 


680 


680 


681 


5,600 


562 


47,000 


473 


470,000 


474 


82 


820 


820 


821 


6,800 


682 


56,000 


563 


560,000 


564 


100 


101 


1,000 


102 


8,200 


822 


68,000 


683 


680,000 


684 


120 


121 


1,200 


122 


10,000 


103 


82,000 


823 


820,000 


824 


150 


151 


1,500 


152 


12,000 


123 


100,000 


104 


1,000,000 


105 



* ±1% Tolerance is available by adding suffix code "F" after the resistance code. 
**Non-standard values available, within resistance range. 
Specifications are subject to change w 



DUAL TERMINATOR 

(104 CIRCUIT) 

Model 4304M-104-R1/R2 

Model 4306M-104-R1/R2 

Model 4308M-104-R1/R2 (shown) 

Model 4310M-104-R1/R2 




4308M-104 (shown above) is an 8-pin 
configuration and terminates 6 lines. 
Pins 1 and 8 are common for ground 
and power, respectively. Twelve thick- 
film resistors are paired in series 
between the common lines (pins 1 and 
8). 

Resistance Tolerance 

Below 100 ohms ±2 ohms 

1 00 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.25 watt 

POWER TEMPERATURE 
DERATING CURVE 



.60 

.50 
.40 
£ 30 

.20 
.10 



25 70 125 

AMBIENT TEMPERATURE ( "O ) 

RESISTANCE VALUES (104 CIRCUIT)* 



Resistance 


(Ohms) 


Code 


«1 


R 2 


Ri 


R 2 


160 


240 


161 


241 


180 


390 


181 


391 


220 


270 


221 


271 


220 


330 


221 


331 


330 


390 


331 


391 


330 


470 


331 


471 


3,000 


6,200 


302 


622 



97 




THICK FILM MOLDED SIPs, HIGH PROFILE 
4, 6, 8, AND 10 PIN 

■ High profile offers increased power handling 

■ Compatible with automatic insertion equipment 

■ Superior package integrity 

■ Marking on contrasting background for permanent identification 

■ Top marking standard 



Model 4300H Series 

B® Resistor Networks 



Electrical Characteristics 

Resistance Range 
10 ohms to 10 megohms 

Maximum Operating Voltage 100V 

Temperature Coefficient of Resistance 

50Q to 2.2 MCI ±100ppm/°C 

below 50n ±250ppm/°C 

above 2.2 MQ ±250ppm/°C 

TCR Tracking 50ppm/°C 

maximum; equal values 

Resistor Tolerance See circuits 

Operating Temperature 
-55°Cto+125°C 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX. 

Short Time Overload ±0.25% 

Load Life ±1.00% 

Mechanical Shock ±0.25% 

Moisture Resistance ±0.50% 

Resistance to Soldering Heat 

±0.25% 

Terminal Strength ±0.25% 

Thermal Shock ±0.25% 

Vibration ±0.25% 

Insulation Resistance 

10,000 megohms minimum 

Dielectric Withstanding Voltage 

200 VRMS 

Lead Solderability 

Meet requirements of MIL-STD-202 

Method 208 

Physical Characteristics 

Flammability Conforms to UL94V-0 

Lead Frame Material 

Copper, solder coated 

Body Material Novolac epoxy 



PACKAGE POWER TEMPERATURE 
DERATING CURVE 



3.50 
3.00 
03 2 50 
5 2.00 
1.50 
1.00 
.50 
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25 70 125 

AMBIENT TEMPERATURE ( °C ) 

Package Power Rating at 70°C 

4304H 0.80 watts 

4306H 1.20 watts 

4308H 1.60 watts 

431 OH 2.00 watts 

TYPICAL PART MARKING 
Represents total content. Layout may vary. 



PART 
NUMBER^ 



PIN ONE 
INDICATOR 



w 



CIRCUIT 

, RESISTANCE 
CODE 



DATE CODE 



MANUFACTURER'S 
TRADEMARK 



.784 
(19.91) 
.584 



(14.83) 
.384 
(975) 



MAX. 



MAX. 



.01 6 + .004/ -000 



(.407 + .102/ -.000) 



.984 



(24.99) 



MAX.- 



PIN#1 REF. 



.350 
(8.89) 
MAX. 



nnrn 



.135 + .015/ -.010 t 



(3.43 + .38/- 
.005 



.25) 



(1.02 ±. 12) 
.01 9 ±.002 



TYP. 



.100 ±.003' 
(2.54 ± .07) 

TYP. 
N0N-ACCUM. 



(.483 t .050) 



.085 i .004 



T 



(2.16 ±.10) 



.0425 ± .002 



(1.02 ±.05) 
.010 ±.002 



(.254 ± .050) 

Governing dimensions are in inches. Dimensions in parentheses 
are metric (mm) and are approximate. 

"Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



HOW TO ORDER 

43 06 H - 101 



222 



Model 

(43 = Molded SIP) 

Number of Pins — 



Physical Configuration 

(H = Thick Film High Profile) 

Electrical Configuration 

• 1 01 = Bussed 

• 102 = Isolated 

• 104 = Dual Terminator 



Resistance Code 

• First 2 digits are significant 

• Third digit represents the 
number of zeros to follow. 

Consult factory for other available options. 



Specifications are subject to change without notice. 



Model 4300H Series 

£3® Resistor Networks 



ISOLATED RESISTORS 
(102 CIRCUIT) 
Model 4304H-102-RC (4 Pin) 
Model 4306H-102-RC (6 Pin) 
Model 4308H-102-RC (8 Pin) 
Model 4310H-102-RC (10 Pin) 

4310 




These models incorporate 2, 3, 4, or 5 
isolated thick-film resistors of equal 
value, each connected between two 
pins. 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.50 watt 

POWER TEMPERATURE 
DERATING CURVE 




25 70 125 

AMBIENT TEMPERATURE ( °C ) 



BUSSED RESISTORS 
(101 CIRCUIT) 
Model 4304H-101-RC (4 Pin) 
Model 4306H-101-RC (6 Pin) 
Model 4308H-101 -RC (8 Pin) 
Model 4310H-101-RC (10 Pin) 



4310 ■ 




These models incorporate 3, 5, 7, or 9 
thick-film resistors of equal value, each 
connected between a common bus (pin 
1) and a separate pin. 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.30 watt 

POWER TEMPERATURE 
DERATING CURVE 



£ .30 



25 70 125 

AMBIENT TEMPERATURE ( °C ) 



RESISTANCE VALUES (101, 102 CIRCUITS)" 



Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


10 


100 


180 


181 


1,800 


182 


15,000 


153 


120,000 


124 


22 


220 


220 


221 


2,000 


202 


18,000 


183 


150,000 


154 


27 


270 


270 


271 


2,200 


222 


20,000 


203 


180,000 


184 


33 


330 


330 


331 


2,700 


272 


22,000 


223 


220,000 


224 


39 


390 


390 


391 


3,300 


332 


27,000 


273 


270,000 


274 


47 


470 


470 


471 


3,900 


392 


33,000 


333 


330,000 


334 


56 


560 


560 


561 


4,700 


472 


39,000 


393 


390,000 


394 


68 


680 


680 


681 


5,600 


562 


47,000 


473 


470,000 


474 


82 


820 


820 


821 


6,800 


682 


56,000 


563 


560,000 


564 


100 


101 


1,000 


102 


8,200 


822 


68,000 


683 


680,000 


684 


120 


121 


1,200 


122 


10,000 


103 


82,000 


823 


820,000 


824 


150 


151 


1,500 


152 


12,000 


123 


100,000 


104 


1,000,000 


105 



* ±1% Tolerance is available by adding suffix code "F" after the resistance code. 
** Non-standard values available, within resistance range. 
Specifications are subject to change v 



DUAL TERMINATOR 

(104 CIRCUIT) 

Model 4304H-104-R1/R2 

Model 4306H-104-R1/R2 

Model 4308H-104-R1/R2 (shown) 

Model 4310H-104-R1/R2 



R2< 



R2< 



R2< 



R2< 



R2< 



O 



o 



7> 



4308H-1 04 (shown above) is an 8-pin 
configuration and terminates 6 lines. 
Pins 1 and 8 are common for ground 
and power, respectively. Twelve thick- 
film resistors are paired in series 
between the common lines (pins 1 and 
8). 

Resistance Tolerance 

Below 100 ohms ±2 ohms 

100 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.30 watt 

POWER TEMPERATURE 
DERATING CURVE 



fj 30 
S 20 

.10 



25 70 125 

AMBIENT TEMPERATURE ( "C ) 

RESISTANCE VALUES (104 CIRCUIT)* 



Resistance 


(Ohms) 


Code 


Ri 


R 2 


Ri 


R 2 


160 


240 


161 


241 


180 


390 


181 


391 


220 


270 


221 


271 


220 


330 


221 


331 


330 


390 


331 


391 


330 


470 


331 


471 


3,000 


6,200 


302 


622 
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■■■■■■■■■■■■■■■■■■■■■ilHHMHHHHIH 

■ 


THICK FILM CONFORMAL SIPs 


ULTRALOW PROFILE, 4 THROUGH 12 PIN 




■ Low profile is compatible with DIPs 

■ Wide assortment of pin packages enhances design flexibility 

■ Recommended for rosin flux and solvent clean or no clean 


® 


flux processes 


Model 4600U 


> 


Resistor Networks 





Electrical Characteristics 

Resistance Range 

10 ohms to 2.2 megohms 

Maximum Operating Voltage 50V 

Temperature Coefficient of Resistance 

50Q to 2.2 MQ ±100ppm/°C 

below 50fJ ±250ppm/°C 

TCR Tracking 50ppm/°C 

maximum; equal values 

Resistor Tolerance See circuits 

Operating Temperature 

-55°C to+125°C 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX. 

Short Time Overload ±0.25% 

Load Life ±1.00% 

Mechanical Shock ±0.25% 

Moisture Resistance ±0.50% 

Resistance to Soldering Heat 

±0.25% 

Terminal Strength ±0.25% 

Thermal Shock ±0.25% 

Vibration ±0.25% 

Insulation Resistance 

10,000 megohms minimum 

Dielectric Withstanding Voltage 

200 VRMS 

Lead Solderability 

Meet requirements of MIL-STD-202 

Method 208 

Physical Characteristics 

Flammability Conforms to UL94V-0 

Lead Frame Material 

Copper, solder coated 

Body Material Epoxy resin 



PACKAGE POWER TEMPERATURE 
DERATING CURVE 



2.00 
! 1.50 
' 1.00 
.50 
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25 70 125 

AMBIENT TEMPERATURE ( °C ) 



Package Power Ratings (Watts) 



Ambient 
Temperature 



Ambient 
Temperature 



Pkg. 


70°C 


Pkg. 


70°C 


4604U 


0.40 


461 0U 


1.00 


4605U 


0.50 


461 1U 


1.10 


4606U 


0.60 


461 2U 


1.20 


4607U 


0.70 






4608U 


0.80 






4609U 


0.90 







TYPICAL PART MARKING 
Represents total content. Layout may vary. 



Part Number 


Part Number 


4606U-101-RC 


6U-1-RC 


4608U-102-RC 


8U-2-RC 


4610U-104-RC/RC 


10U-4-RC/RC 



RC = ohmic value, 3-digit resistance code. 



NUMBER OF PINS 



CIRCUIT 




DATE CODE 



MANUFACTURER'S 
TRADEMARK 



■ A > 

MAXIMUM 



.150 
(3.81) 



PIN #1 REF. 

MAX. JM9_ 
BOTH ENDS (1.24) 

.020 ± .002 



'-! 



(.508 ± .050) 
.100 ±.003* 




(2.54 ± .07) 

TYP. 
N0N-ACCUM. 



.135 



T 

■ .015/- 



.010 



(3.43 + .38/ ■ .25) 



i 



(2.49)" 



.010 t .002 



(.254 1 .050) ' 



Pin 


A Maximum 


Count 


Inches (mm) 


4 


.398(10.11) 


5 


.498(12.65) 


6 


.598(15.19) 


7 


.698(17.73) 


8 


.798 (20.27) 


9 


.898(22.81) 


10 


.998 (25.35) 


11 


1.098(27.89) 


12 


1.198(30.43) 



Maximum package length is equal to .100" (2.54mm) times the 
number of pins, less .002" (.005mm.) 

Governing dimensions are in inches. Dimensions in parentheses 
are metric (mm) and are approximate. 

"Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



HOW TO ORDER 

46 06 U - 101 



222 



Model 

(46 = Conformal SIP) 

Number of Pins 



Physical Configuration 

(U = Thick Film Ultralow Profile) 

Electrical Configuration 

•101 = Bussed 
•102 = Isolated 
•104 = Dual Terminator 

Resistance Code 

• First 2 digits are significant 
•Third digit represents the 
number of zeros to follow. 



Consult factory for other available options. 



100 



Model 4600U 

J3 8 Resistor Networks 



ISOLATED RESISTORS 
(102 CIRCUIT) 
Model 4600U-102-RC 
4, 6, 8, 10 or 12 Pin 

ISOLATED RESISTORS 



102 CIRCUIT 




These models incorporate 2 to 6 
isolated thick-film resistors of equal 
value, each connected between two 
pins. 

Resistance Tolerance 

1 ohms to 49 ohms ±1 ohm 

50 ohms to 2.2 megohms ±2%* 



POWER TEMPERATURE 
DERATING CURVE 



2.50 
2.00 
£1.50 
^1.00 
.50 







25 70 
AMBIENT TEMPERATURE ( "C ) 



BUSSED RESISTORS 
(101 CIRCUIT) 
Model 4600U-1 01 -RC 
4 through 12 Pin 



BUSSED RESISTORS 



101 CIRCUIT 




These models incorporate 3 to 1 1 
thick-film resistors of equal value, each 
connected between a common bus 
(pin 1) and a separate pin. 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 2.2 megohms ±2%* 



POWER TEMPERATURE 
DERATING CURVE 




AMBIENT TEMPERATURE ( X ) 



RESISTANCE VALUES (101, 102 CIRCUITS)* 



Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


10 


100 


180 


181 


1,800 


182 


15,000 


153 


120.000 


124 


22 


220 


220 


221 


2,000 


202 


18,000 


183 


150,000 


154 


27 


270 


270 


271 


2,200 


222 


20,000 


203 


180,000 


184 


33 


330 


330 


331 


2,700 


272 


22,000 


223 


220,000 


224 


39 


390 


390 


391 


3,300 


332 


27,000 


273 


270,000 


274 


47 


470 


470 


471 


3,900 


392 


33,000 


333 


330,000 


334 


56 


560 


560 


561 


4,700 


472 


39,000 


393 


390,000 


394 


68 


680 


680 


681 


5,600 


562 


47,000 


473 


470,000 


474 


82 


820 


820 


821 


6,800 


682 


56,000 


563 


560,000 


564 


100 


101 


1,000 


102 


8,200 


822 


68,000 


683 


680,000 


684 


120 


121 


1,200 


122 


10,000 


103 


82,000 


823 


820,000 


824 


150 


151 


1,500 


152 


12,000 


123 


100,000 


104 


1,000,000 


105 



* ±1% Tolerance is available by adding suffix code "F" after the resistance code. 
"Non-standard values available, within resistance range. 



DUAL TERMINATOR 
(104 CIRCUIT) 
Model 4600U-104-R1/R2 
4 through 12 Pin 



DUAL TERMINATOR 



CIRCUIT 




The 4608U-104 (shown above) is an 8- 
pin configuration and terminates 6 lines. 
Pins 1 and 8 are common for ground and 
power, respectively. Twelve thick-film 
resistors are paired in series between 
the common lines (pins 1 and 8). 

Resistance Tolerance 

Below 100 ohms ±2 ohms 

1 00 ohms to 2.2 megohms ±2%* 



POWER TEMPERATURE 
DERATING CURVE 



2.50 
200 
Pl.50 
*1.00 

.50 



25 70 125 

AMBIENT TEMPERATURE ( "C ) 



RESISTANCE VALUES (104 CIRCUIT)* 



Resistance 


(Ohms) 


Code 


Ri 


R 2 


Ri 


R 2 


160 


240 


161 


241 


180 


390 


181 


391 


220 


270 


221 


271 


220 


330 


221 


331 


330 


390 


331 


391 


330 


470 


331 


471 


3,000 


6,200 


302 


622 



Specifications are subject to change without notice. 



101 




THICK FILM CONFORMAL SIPs, 
LOW PROFILE 4 THROUGH 16 PIN 

■ Low profile is compatible with DIPs 

■ Wide assortment of pin packages enhances design flexibility 

■ Ammo-pak packaging available 

■ Recommended for rosin flux and solvent clean or no clean 
flux processes 

■ Marking on contrasting background for permanent identification 



Model 4600X 

Resistor Networks 



Electrical Characteristics 

Resistance Range 
10 ohms to 10 megohms 

Maximum Operating Voltage 100V 

Temperature Coefficient of Resistance 

50n to 2.2 Ma ±100ppm/°C 

below 50Q ±250ppm/°C 

above 2.2 M£2 ±250ppm/°C 

TCR Tracking 50ppm/°C 

maximum; equal values 

Resistor Tolerance See circuits 

Operating Temperature 
-55°Cto+125°C 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX. 

Short Time Overload ±0.25% 

Load Life ±1.00% 

Mechanical Shock ±0.25% 

Moisture Resistance ±0.50% 

Resistance to Soldering Heat 

±0.25% 

Terminal Strength ±0.25% 

Thermal Shock ±0.25% 

Vibration ±0.25% 

Insulation Resistance 

10,000 megohms minimum 

Dielectric Withstanding Voltage 

200 VRMS 

Lead Solderability 

Meet requirements of MIL-STD-202 

Method 208 

Physical Characteristics 

Flammability Conforms to UL94V-0 

Lead Frame Material 

Copper, solder coated 

Body Material 

Epoxy resin 

Standard Packaging 

Bulk, Ammo-pak available 



PACKAGE POWER TEMPERATURE 
DERATING CURVE 



3.50 
3.00 



to 2.50 

E 
< 

5 2.00 



1.50 
1.00 
.50 
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25 70 125 

AMBIENT TEMPERATURE ( °C ) 



Package Power Ratings (Watts) 



Pkg. 



Ambient 
Temperature 

70°C Pkg. 



Ambient 
Temperature 

70°C 



4604X 
4605X 
4606X 
4607X 
4608X 
4609X 



0.50 
0.63 
0.75 
0.88 
1.00 
1.13 



461 OX 
461 1X 
461 2X 
461 3X 
4614X 



1.25 
1.38 
1.50 
1.63 
1.75 



TYPICAL PART MARKING 
Represents total content. Layout may vary. 



Part Number 


Part Number 


4606X-101-RC 


6X-1-RC 


4608X-102-RC 


8X-2-RC 


4610X-104-RC/RC 


10X-4-RC/RC 



RC = ohmic value, 3-digit resistance code. 



NUMBER OF PINS 



CIRCUIT 




6x-2-222-f RESISTANCE 

yywwI CODE 



DATE CODE 



L MANUFACTURER'S 
TRADEMARK 



REF 
MAX. J49_ 
BOTH ENDS (1.24) 
.020 ±.002 



■ A ■ 

MAXIMUM 



.200 
(5.08) 
MAX. 



TYP.- 



.135 + .01 5/ -.010 
(3.43 +.38/ -.25) 



(.508 ± .050) 
.100 ± .003' 



(2.54 ± .07) 

TYP. 
N0N-ACCUM. 



L 



.010 ±.002 



(.254 ± .050) 1 



Pin 


A Maximum 


Count 


Inches (mm) 


4 


.398(10.11) 


5 


.498(12.65) 


6 


.598(15.19) 


7 


.698 (17.73) 


8 


.798 (20.27) 


9 


.898(22.81) 


10 


.998 (25.35) 


11 


1 .098 (27.89) 


12 


1.198(30.43) 


13 


1.298 32.97) 


14 


1.398(35.51) 


15 


1.498(38.05) 


16 


1 .598 (40.59) 



Maximum package length is equal to .100" (2.54mm) times the 
number of pins, less .002" (.005mm.) 

Governing dimensions are in inches. Dimensions in parentheses 
are metric (mm) and are approximate. 

•Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



HOW TO ORDER 

46 06 



101 - 222 



Model 

(46 = Conformal SIP) 

Number of Pins 



Physical Configuration 

(X = Thick Film Low Profile) 

Electrical Configuration 

• 101 = Bussed 

• 1 02 = Isolated 

• 104 = Dual Terminator 

• AP1 = Bussed Ammo 

• AP2 = Isolated Ammo 

• AP4 = Dual Ammo 



Resistance Code 

• First 2 digits are significant 

• Third digit represents the number of 
zeros to follow. 

Consult factory for other available options. 



102 



Specifications are subject to change without notice. 



Model 4600X 

Resistor Networks 



ISOLATED RESISTORS 
(102 CIRCUIT) 
Model 4600X-102-RC 
4, 6, 8, 10, 12 or 16 Pin 

ISOLATED RESISTORS 



102 CIRCUIT 




These models incorporate 2 to 8 
isolated thick-film resistors of equal 
value, each connected between two 
Dins. 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.30 watt 

POWER TEMPERATURE 
DERATING CURVE 

60 
.50 
.40 



25 70 125 

AMBIENT TEMPERATURE ( "C ) 



BUSSED RESISTORS 
(101 CIRCUIT) 
Model 4600X-1 01 -RC 
4 through 16 Pin 

BUSSED RESISTORS 



101 CIRCUIT 




These models incorporate 3 to 15 
thick-film resistors of equal value, each 
connected between a common bus 
(pin 1) and a separate pin. 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.20 watt 

POWER TEMPERATURE 
DERATING CURVE 



25 70 125 

AMBIENT TEMPERATURE ( °C ) 



RESISTANCE VALUES (101, 102 CIRCUITS)* 



Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


10 


100 


180 


181 


1,800 


182 


15,000 


153 


120,000 


124 


22 


220 


220 


221 


2,000 


202 


18,000 


183 


150,000 


154 


27 


270 


270 


271 


2,200 


222 


20,000 


203 


180,000 


184 


33 


330 


330 


331 


2,700 


272 


22,000 


223 


220,000 


224 


39 


390 


390 


391 


3,300 


332 


27,000 


273 


270,000 


274 


47 


470 


470 


471 


3,900 


392 


33,000 


333 


330,000 


334 


56 


560 


560 


561 


4,700 


472 


39,000 


393 


390,000 


394 


68 


680 


680 


681 


5,600 


562 


47,000 


473 


470,000 


474 


82 


820 


820 


821 


6,800 


682 


56,000 


563 


560,000 


564 


100 


101 


1,000 


102 


8,200 


822 


68,000 


683 


680,000 


684 


120 


121 


1,200 


122 


10,000 


103 


82,000 


823 


820,000 


824 


150 


151 


1,500 


152 


12,000 


123 


100,000 


104 


1,000,000 


105 



* ±1 % Tolerance is available by adding suffix code "F" after the resistance code. 
"Non-standard values available, within resistance range. 

Specifications are si 



DUAL TERMINATOR 
(104 CIRCUIT) 
Model 4600X-104-R1/R2 
4 through 16 Pin 

DUAL TERMINATOR 



104 CIRCUIT 




The 4608X-1 04 (shown above) is an 8- 
pin configuration and terminates 6 lines. 
Pins 1 and 8 are common for ground and 
power, respectively. Twelve thick-film 
resistors are paired in series between 
the common lines (pins 1 and 8). 

Resistance Tolerance 

Below 100 ohms ±2 ohms 

100 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.20 watt 

POWER TEMPERATURE 
DERATING CURVE 



25 70 125 

AMBIENT TEMPERATURE ( °C ) 

RESISTANCE VALUES (104 CIRCUIT)* 



Resistance 


(Ohms) 


Code 


Ri 


R 2 


Ri 


R 2 


160 


240 


161 


241 


180 


390 


181 


391 


220 


270 


221 


271 


220 


330 


221 


331 


330 


390 


331 


391 


330 


470 


331 


471 


3,000 


6,200 


302 


622 



103 




THICK FILM CONFORMAL SIPs 
MEDIUM PROFILE, 4 THROUGH 16 PIN 

■ Medium profile offers increased power handling 

■ Wide assortment of pin packages enhances design flexibility 

■ Ammo-pak packaging available 

■ Recommended for rosin flux and solvent clean or no clean 
flux processes 

■ Marking on contrasting background for permanent identification 



Model 4600M 

B® Resistor Networks 



Electrical Characteristics 

Standard Resistance Values 
10 ohms to 1 megohms 

Maximum Operating Voltage 100V 

Temperature Coefficient of Resistance 

50Q to 2.2 Mi2 ±100ppm/°C 

below 50Q ±250ppm/°C 

above 2.2 M£2 ±250ppm/°C 

TCR Tracking 50ppm/°C 

maximum; equal values 

Resistor Tolerance See circuits 

Operating Temperature 
-55°C to +125°C 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX. 

Short Time Overload ±0.25% 

Load Life ±1 .00% 

Mechanical Shock ±0.25% 

Moisture Resistance ±0.50% 

Resistance to Soldering Heat 

±0.25% 

Terminal Strength ±0.25% 

Thermal Shock ±0.25% 

Vibration ±0.25% 

Insulation Resistance 

10,000 megohms minimum 

Dielectric Withstanding Voltage 

200 VRMS 

Lead Solderability 

Meet requirements of MIL-STD-202 

Method 208 

Physical Characteristics 

Flammability Conforms to UL94V-0 

Lead Frame Material 

Copper, solder coated 

Body Material Epoxy resin 

Standard Packaging 

Bulk, Ammo-pak available 



PACKAGE POWER TEMPERATURE 
DERATING CURVE 



< 

5 2.00 
1.50 
1.00 
.50 
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25 70 125 

AMBIENT TEMPERATURE ( °C ) 

Package Power Ratings (Watts) 



Pkg. 



Ambient 
Temperature 

70°C Pkg. 



Ambient 
Temperature 

70°C 



4604M 
4605M 
4606M 
4607M 
4608M 
4609M 



0.60 
0.75 
0.90 
1.05 
1.20 
1.35 



461 0M 
461 1M 
461 2M 
461 3M 
4614M 



1.50 
1.65 
1.80 
1.95 
2.10 



TYPICAL PART MARKING 
Represents total content. Layout may vary. 



Part Number 


Part Number 


4606M-101-RC 


6M-1-RC 


4608M-102-RC 


8M-2-RC 


4610M-104-RC/RC 


10M-4-RC/RC 



RC = ohmic value, 3-digit resistance code. 



NUMBER OF PINS 



CIRCUIT 

RESISTANCE 
grniw^ CODE 

DATE CODE 

MANUFACTURERS 
TRADEMARK 




REF. 
MAX. .049 
BOTH ENDS (1.24) 
.020 ± .002 



• A ' 

MAXIMUM 



.250 
(6.35) 
MAX. 



Tef #1 TYYYW 

Mil 



(.508 ±.050) 
.100 ±.003- 



(2.54 ± .07) 

TYP. 
N0N-ACCUM. 



.135 + .015/ -.010 
(3.43 + .38/ - .25) 



.098 

(2.49) 



MAX. 



.0101.002 
(.254 t .050) 



TYP. 



Pin 


A Maximum 


Count 


Inches (mm) 


4 


.398(10.11) 


5 


.498(12.65) 


6 


.598 (15.19) 


7 


.698(17.73) 


8 


.798 (20.27) 


9 


.898 (22.81) 


10 


.998 (25.35) 


11 


1 .098 (27.89) 


12 


1.198 (30.43) 


13 


1.298(32.97) 


14 


1.398 (35.51) 


15 


1 .498 (38.05) 


16 


1 .598 (40.59) 



Maximum package length is equal to .100" (2.54mm) times the 
number of pins, less .002" (.005mm.) 

Governing dimensions are in inches. Dimensions in parentheses 
are metric (mm) and are approximate. 

•Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



HOW TO ORDER 

46 06 



M - 101 - 222 



Model 

(46 = Conformal SIP) 

Number of Pins 



Physical Configuration 

(M = Thick Film Medium Profile) 

Electrical Configuration 

• 1 01 = Bussed 

• 102 = Isolated 

• 104 = Dual Terminator 

• AP1 = Bussed Ammo 

• AP2 = Isolated Ammo 

• AP4 = Dual Ammo 



Resistance Code 

• First 2 digits are significant 

• Third digit represents the 
number of zeros to follow. 

Consult factory for other available options. 



104 



Specifications are subject to change without notice. 



Model 4600M 

73® Resistor Networks 



ISOLATED RESISTORS 
(102 CIRCUIT) 
Model 4600M-102-RC 
4, 6, 8, 10, 12, 14 or 16 Pin 

ISOLATED RESISTORS 



102 CIRCUIT 



000 
14 16 



These models incorporate 2 to 8 
isolated thick-film resistors of equal 
value, each connected between two 
pins. 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.40 watt 

POWER TEMPERATURE 
DERATING CURVE 




AMBIENT TEMPERATURE ( °C ) 



BUSSED RESISTORS 
(101 CIRCUIT) 
Model 4600M-1 01 -RC 
4 through 16 Pin 

BUSSED RESISTORS 




These models incorporate 3 to 1 5 
thick-film resistors of equal value, each 
connected between a common bus 
(pin 1) and a separate pin. 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At 70°C 0.25 watt 

POWER TEMPERATURE 
DERATING CURVE 



25 70 125 

AMBIENT TEMPERATURE ( °C ) 



RESISTANCE VALUES (101, 102 CIRCUITS)* 



Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


10 


100 


180 


181 


1,800 


182 


15,000 


153 


120,000 


124 


22 


220 


220 


221 


2,000 


202 


18,000 


183 


150,000 


154 


27 


270 


270 


271 


2,200 


222 


20,000 


203 


180,000 


184 


33 


330 


330 


331 


2,700 


272 


22,000 


223 


220,000 


224 


39 


390 


390 


391 


3,300 


332 


27,000 


273 


270,000 


274 


47 


470 


470 


471 


3,900 


392 


33,000 


333 


330,000 


334 


56 


560 


560 


561 


4,700 


472 


39,000 


393 


390,000 


394 


. 68 


680 


680 


681 


5,600 


562 


47,000 


473 


470,000 


474 


82 


820 


820 


821 


6,800 


682 


56,000 


563 


560,000 


564 


100 


101 


1,000 


102 


8,200 


822 


68,000 


683 


680,000 


684 


120 


121 


1,200 


122 


10,000 


103 


82,000 


823 


820,000 


824 


150 


151 


1,500 


152 


12,000 


123 


100,000 


104 


1,000,000 


105 



* ±1% Tolerance is available by adding suffix code "F" after the resistance code. 
"Non-standard values available, within resistance range. 

Specifications are subject to change without notice. 



DUAL TERMINATOR 
(104 CIRCUIT) 
Model 4600M-104-R1/R2 
4 through 16 Pin 



DUAL TERMINATOR 



104 CIRCUIT 




The 4608M-1 04 (shown above) is an 8- 
pin configuration and terminates 6 lines. 
Pins 1 and 8 are common for ground and 
power, respectively. Twelve thick-film 
resistors are paired in series between 
the common lines (pins 1 and 8). 

Resistance Tolerance 

Below 100 ohms ±2 ohms 

1 00 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At 70°C 0.25 watt 

POWER TEMPERATURE 
DERATING CURVE 



25 70 125 

AMBIENT TEMPERATURE ( °C ) 



RESISTANCE VALUES (104 CIRCUIT)* 



Resistance 


(Ohms) 


Code 


R1 


R 2 


R1 


R 2 


160 


240 


161 


241 


180 


390 


181 


391 


220 


270 


221 


271 


220 


330 


221 


331 


330 


390 


331 


391 


330 


470 


331 


471 


3,000 


6,200 


302 


622 



105 




THICK FILM CONFORMAL SIPs, 
HIGH PROFILE 4 THROUGH 14 PIN 

■ High profile offers increased power handling 

■ Wide assortment of pin packages enhances design flexibility 

■ Ammo-pak packaging available 

■ Recommended for rosin flux and solvent clean or no clean 
flux processes 

■ Marking on contrasting background for permanent identification 



Model 4600H 

Resistor Networks 



Electrical Characteristics 

Resistance Range 
10 ohms to 10 megohms 

Maximum Operating Voltage 100V 

Temperature Coefficient of Resistance 

50fl to 2.2 MH ±100ppm/°C 

below 50i2 ±250ppm/°C 

above 2.2 MQ. ±250ppm/°C 

TCR Tracking 50ppm/°C 

maximum; equal values 

Resistor Tolerance See circuits 

Operating Temperature 
-55°Cto+125°C 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX. 

Short Time Overload ±0.25% 

Load Life ±1.00% 

Mechanical Shock ±0.25% 

Moisture Resistance ±0.50% 

Resistance to Soldering Heat 

±0.25% 

Terminal Strength ±0.25% 

Thermal Shock ±0.25% 

Vibration ±0.25% 

Insulation Resistance 

10,000 megohms minimum 

Dielectric Withstanding Voltage 

200 VRMS 

Lead Solderability 

Meet requirements of MIL-STD-202 

Method 208 

Physical Characteristics 

Flammability Conforms to UL94V-0 

Lead Frame Material 

Copper, solder coated 

Body Material 

Epoxy resin 

Standard Packaging 

Bulk, Ammo-pak available 



PACKAGE POWER TEMPERATURE 
DERATING CURVE 



3.50 
3.00 

U> 2 50 

I 
< 

3 2.00 
1.50 
1.00 
.50 
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25 70 125 

AMBIENT TEMPERATURE ( °C ) 



Package Power Ratings (Watts) 



Pkg. 



Ambient 
Temperature 

70°C Pkg. 



Ambient 
Temperature 
70°C 



4604H 
4605H 
4606H 
4607H 
4608H 
4609H 



0.80 
1.00 
1.20 
1.40 
1.60 
1.80 



461 OH 
461 1H 
4612H 
461 3H 
461 4H 



2.00 
2.20 
2.40 
2.60 
2.80 



TYPICAL PART MARKING 
Represents total content. Layout may vary. 



Part Number 


Part Number 


4606H-101-RC 


6H-1-RC 


4608H-102-RC 


8H-2-RC 


4610H-104-RC/RC 


10H-4-RC/RC 



RC = ohmic value, 3-digit resistance code. 



NUMBER OF PINS 



CIRCUIT 




6H-2-222 -) RESISTANCE 

• jaYYww^ CODE 



DATE CODE 



MANUFACTURER'S 
TRADEMARK 




MAX. J49_ 
BOTH ENDS (1.24) 
.020 ± .002 



MAX. 



(2.49) 



.010 t .002 



(.254 ± .050) 



TYP. 



Pin 


A Maximum 


Count 


Inches (mm) 


4 


.398 (10.11) 


5 


.498 (12.65) 


6 


.598 (15.19) 


7 


.698 (17.73) 


8 


.798 (20.27) 


9 


.898(22.81) 


10 


.998 (25.35) 


11 


1.098(27.89) 


12 


1.198(30.43) 


13 


1 .298 (32.97) 


14 


1.398(35.51) 


15 


1.498(38.05) 


16 


1 .598 (40.59) 



Maximum package length is equal to .100" (2.54mm) times the 
number of pins, less .002" (.005mm.) 

Governing dimensions are in inches. Dimensions in parentheses 
are metric (mm) and are approximate. 

'Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



HOW TO ORDER 

46 06 



H - 101 - 222 



Model 

(46 = Conformal SIP) 

Number of Pins 



Physical Configuration 

(H = Thick Film High Profile) 

Electrical Configuration 

• 101 = Bussed 

• 1 02 = Isolated 

• 104 = Dual Terminator 

• AP1 = Bussed Ammo 

• AP2 = Isolated Ammo 

• AP4 = Dual Ammo 

Resistance Code 



• First 2 digits are significant 

• Third digit represents the 
number of zeros to follow. 

Consult factory for other available options. 



106 



Specifications are subject to change without notice. 



Model 4600H 

^® Resistor Networks 



ISOLATED RESISTORS 
(102 CIRCUIT) 
Model 4600H-102 
4, 6, 8, 10, 12 or 16 Pin 

ISOLATED RESISTORS 



102 CIRCUIT 



These models incorporate 2 to 8 
isolated thick-film resistors of equal 
value, each connected between two 
pins. 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At70°C 0.50 watt 

POWER TEMPERATURE 
DERATING CURVE 




25 70 125 

AMBIENT TEMPERATURE ( °C ) 



BUSSED RESISTORS 
(101 CIRCUIT) 
Model 4600H-1 01 -RC 
4 through 16 Pin 

BUSSED RESISTORS 




These models incorporate 3 to 1 5 
thick-film resistors of equal value, each 
connected between a common bus 
(pin 1) and a separate pin. 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At 70°C 0.30 watt 

POWER TEMPERATURE 
DERATING CURVE 

.70 
.60 
50 



25 70 125 

AMBIENT TEMPERATURE ( °C ) 



RESISTANCE VALUES (101, 102 CIRCUITS)* 



Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


10 


100 


180 


181 


1,800 


182 


15,000 


153 


120,000 


124 


22 


220 


220 


221 


2,000 


202 


18,000 


183 


150,000 


154 


27 


270 


270 


271 


2,200 


222 


20,000 


203 


180,000 


184 


33 


330 


330 


331 


2,700 


272 


22,000 


223 


220,000 


224 


39 


390 


390 


391 


3,300 


332 


27,000 


273 


270,000 


274 


47 


470 


470 


471 


3,900 


392 


33,000 


333 


330,000 


334 


56 


560 


560 


561 


4,700 


472 


39,000 


393 


390,000 


394 


68 


680 


680 


681 


5,600 


562 


47,000 


473 


470,000 


474 


82 


820 


820 


821 


6,800 


682 


56,000 


563 


560,000 


564 


100 


101 


1,000 


102 


8,200 


822 


68,000 


683 


680,000 


684 


120 


121 


1,200 


122 


10,000 


103 


82,000 


823 


820,000 


824 


150 


151 


1,500 


152 


12,000 


123 


100,000 


104 


1,000,000 


105 



* ±1% Tolerance is available by adding suffix code "F" after the resistance code. 
"Non-standard values available, within resistance range. 

Specifications are subject to change without notice. 



DUAL TERMINATOR 
(104 CIRCUIT) 
Model 4600H-104-R1/R2 
4 through 16 Pin 

DUAL TERMINATOR 



104 CIRCUIT 



R2< 



R2< 



R2< 



R2< 



R2< 



R2< 



O 



Is 



The 4608H-104 (shown above) is an 8- 
pin configuration and terminates 6 lines. 
Pins 1 and 8 are common for ground and 
power, respectively. Twelve thick-film 
resistors are paired in series between 
the common lines (pins 1 and 8). 

Resistance Tolerance 

Below 100 ohms ±2 ohms 

100 ohms to 5 megohms ±2%* 

Above 5 megohms ±5% 

Power Rating per Resistor 

At 70°C 0.30 watt 

POWER TEMPERATURE 
DERATING CURVE 



AMBIENT TEMPERATURE ( °C ) 



RESISTANCE VALUES (104 CIRCUIT)* 



Resistance 


(Ohms) 


Code 


Ri 


R 2 


Ri 


R 2 


160 


240 


161 


241 


180 


390 


181 


391 


220 


270 


221 


271 


220 


330 


221 


331 


330 


390 


331 


391 


330 


470 


331 


471 


3,000 


6,200 


302 


622 
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Model 4400P 



Resistor Networks 



THICK FILM SURFACE MOUNTED 

WIDE BODY (7.49MM) 

MOLDED SOL STYLE / 16 AND 20 PINS 

■ Standard E.I.A. package compatible with automatic placement 
equipment 

■ Compliant leads to reduce solder joint fatiguing 

■ Tape and reel packaging standard (see page 114 for dimensions) 

■ Marking on contrasting background for permanent identification 



Electrical Characteristics 

Resistance Range 

10 ohms to 2.2 megohms 

Maximum Operating Voltage 50V 

Temperature Coefficient of Resistance 

50 ohms and above ±100ppm/°C 

below 50 ohms ±250ppm/°C 

TCR Tracking 

50ppm/°C max.; equal values 

Operating Temperature 

-55°Cto+125°C 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX. 

Short Time Overload ±0.25% 

Load Life ±1.00% 

Mechanical Shock ±0.25% 

Moisture Resistance ±0.50% 

Resistance to Soldering Heat 

±0.25% 

Thermal Shock ±0.25% 

Insulation Resistance 

10,000 megohms min. 

Dielectric Withstanding Voltage 

200 VRMS 

Lead Solderability 

Meet requirements of MIL-STD-202 

Method 208 

Physical Characteristics 

Flammability Conforms to UL94V-0 

Lead Frame Material 

Copper, solder coated 

Body Material Novolac epoxy 



PACKAGE POWER TEMPERATURE 
DERATING CURVE 



225 

2.00 

1.75 

1.50 

tl.25 
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51.00 

.75 
.50 
.25 
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25 70 125 

AMBIENT TEMPERATURE ( °C ) 

Package Power Rating at 70°C 

4420P 2.00 watts 

441 6P 1.60 watts 

RECOMMENDED LAND PATTERN 

^1h ! 



-2.0 TYP. 



1! 



11 

12 

'TYP.- 1 ^4 

J 6 

7 



.63 TYP. 



T: 



19 
i 10 



20i 
19i 
18i 
17i 
16l 
15i 
14i 
13i 
12i 
111 



S0-16L 

9 f S0-20L 
1 12.07 

I 



■11.6- 



NOTE: Land pattern dimensions are based on 
design rules established by the Institute for Inter- 
connecting and Packaging Electronic Circuits in 
IPC-SM-782. 



.295 t .003 
(7.493 1 .076) 




016 i 001 



.407 ±.010 
(10.34 ±.25) 

.410 ± .002 



(.406 ± .025) 



(10.41 ± .05) 



.510 ±.002 



(12.95 ±.05) 



.050 ± .003- 



" (1.27 ± 076) 
.005 + .005/ ■ .000 
(.127 + .127/ -.000) 
.104 



TYP. 



(2.65) 



MAX. 



8° MAX.^ 
.037 +.01 3/ -.01 4 . 



.01 2 + .000/ -.003 
( 305 + .000/ - .076) 



(.94 + .33/ - .35) 



T 



Governing dimensions are in inches. Dimensions in parentheses 
are metric (mm) and are approximate. 

'Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



TYPICAL PART MARKING 

Represents total content. Layout may vary. 

^ PART NUMBER 



RESISTANCE v 
CODE 



PIN0NE x 
INDICATOR 



-DATE CODE 



-MANUFACTURER'S 
TRADEMARK 



HOW TO ORDER 

44 20 P 



001 - 103 



Model 

(44 = SMD SOL Pkg) 

Number of Pins 



Electrical Configuration 
•001/004 = Isolated* 

• 002 = Bussed* 

• 003 = Dual Terminator* 

Resistance Code - 



• First 2 digits are significant 

• Third digit represents the 
number of zeros to follow. 

*For tube packaging, use T01 , T02, T03 or T04. 

Consult factory for other available options. 
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Specifications are subject to change without notice. 



■ Standard electrical shematics: isolated, bussed, dual terminator 

■ Custom circuits are available 



Model 4400P 

^* Resistor Networks 



ISOLATED RESISTORS 
(001 and 004 CIRCUITS) 
Model 4416P-001 
Model 4420P-001 (Shown) 




1 2 3 4 5 6 7 8 9 10 

Model 4416P-004 

Model 4420P-004 (Shown) 

20 19 18 17 16 15 14 13 12 11 

W W W fjjtf 
£H &l o^i 

1 2 3 4 5 6 7 8 9 10 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 2.2 megohms ±2%* 

Power Rating per Resistor 

001 Circuit at 70°C 0.160 watt 

004 Circuit at 70°C 0.160 watt 

RESISTOR POWER TEMPERATURE 
DERATING CURVE 



.225 
.200 



.160 

CO 

t.125 
3 

.075 

































































01 


00 
























( 


4 



























































































































































































70 125 
AMBIENT TEMPERATURE ( °C ) 



BUSSED RESISTORS 
(002 CIRCUIT) 
Model 4416P-002 
Model 4420P-002 (Shown) 




9 10 



Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 2.2 megohms ±2%* 

Power Rating per Resistor 

002 Circuit at 70°C 0.160 watt 

RESISTOR POWER TEMPERATURE 
DERATING CURVE 




70 125 
AMBIENT TEMPERATURE ( °C ) 



RESISTANCE VALUES (001, 004, and 002 CIRCUITS)* 



Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


10 


100 


180 


181 


1,800 


182 


15,000 


153 


120,000 


124 


22 


220 


220 


221 


2,000 


202 


18,000 


183 


150,000 


154 


27 


270 


270 


271 


2,200 


222 


20,000 


203 


180,000 


184 


33 


330 


330 


331 


2,700 


272 


22,000 


223 


220,000 


224 


39 


390 


390 


391 


3,300 


332 


27,000 


273 


270,000 


274 


47 


470 


470 


471 


3,900 


392 


33,000 


333 


330,000 


334 


56 


560 


560 


561 


4,700 


472 


39,000 


393 


390,000 


394 


68 


680 


680 


681 


5,600 


562 


47,000 


473 


470,000 


474 


82 


820 


820 


821 


6,800 


682 


56,000 


563 


560,000 


564 


100 


101 


1,000 


102 


8,200 


822 


68,000 


683 


680,000 


684 


120 


121 


1,200 


122 


10,000 


103 


82,000 


823 


820,000 


824 


150 


151 


1,500 


152 


12,000 


123 


100,000 


104 


1 ,000,000 


105 



* ±1% Tolerance is available by adding suffix code "F" after the resistance code. 
"Non-standard values available, within resistance range. 

Specifications are subject to change without notice. 



DUAL TERMINATOR 
(003 CIRCUIT) 
Model 4416P-003 
Model 4420P-003 (Shown) 




4420P-003 terminates 1 6 lines, 
convenient for a 1 6-bit computer bus. 



Resistance Tolerance 

Below 100 ohms ±2 ohms 

1 00 ohms to 2.2 megohms ±2%* 

Power Rating per Resistor 

003 Circuit at 70°C 0.1 15 watt 

RESISTOR POWER TEMPERATURE 
DERATING CURVE 



.225 
.200 



3 



.075 




70 ■ 125 

AMBIENT TEMPERATURE ( X ) 



RESISTANCE VALUES (003 CIRCUIT)* 



Resistance 


(Ohms) 


Code 


Ri 


R 2 


Ri 


R 2 


160 


240 


161 


241 


180 


390 


181 


391 


220 


270 


221 


271 


220 


330 


221 


331 


330 


390 


331 


391 


330 


470 


331 


471 


3,000 


6,200 


302 


622 




THICK FILM SURFACE MOUNTED 

MEDIUM BODY (5.59MM) 

SOM PACKAGE/ 14, 16, 18 AND 20 PINS 

■ Standard E.I.A. package compatible with automatic placement 
equipment 

■ Tape and reel packaging standard (see page 11 4 for dimensions) 

■ For ordering guidelines, see page 114 

■ Marking on contrasting background for permanent identification 



Model 4800P 

Resistor Networks 



Electrical Characteristics 

Resistance Range 

10 ohms to 2.2 megohms 

Maximum Operating Voltage 50V 

Temperature Coefficient of Resistance 

50£1 and above ±100ppm/°C 

below 50Q ±250ppm/°C 

TCR Tracking 

50ppm/°C max.; equal values 

Operating Temperature 

-55°C to +125°C 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX. 

Short Time Overload ±0.25% 

Load Life ±1.00% 

Mechanical Shock ±0.25% 

Moisture Resistance ±0.50% 

Resistance to Soldering Heat 

±0.25% 

Thermal Shock ±0.25% 

Insulation Resistance 

10,000 megohms min. 

Dielectric Withstanding Voltage 

200 VRMS 

Lead Solderability 

Meet requirements of MIL-STD-202 

Method 208 

Physical Characteristics 

Flammability Conforms to UL94V-0 

Lead Frame Material 

Copper, solder coated 

Body Material Novolac epoxy 



PACKAGE POWER TEMPERATURE 
DERATING CURVE 





1.6 




1.4 




1.2 






1.0 


< 






.8 




.6 




.4 




.2 








^48 


2: iF 


































































AR] AO 





























































































































































































25 70 125 

AMBIENT TEMPERATURE ( X ) 



Package Power Rating at 70°C 

481 4P 1.12 watts 

481 6P 1.28 watts 

481 8P 1.44 watts 

4820P 1.60 watts 

TYPICAL PART MARKING 

Represents total content. Layout may vary. 

- PART NUMBER 



RESISTANCE - 
CODE 



PIN ONE"' 
INDICATOR 



4816P-001 -J 
'-330 I 
.SYYWwt- 
I tdbJUH ' 



-DATE CODE 



MANUFACTURER'S 
TRADEMARK 



RECOMMENDED LAND PATTERN 

-«j |— 2.0TYP. 

ri 

1/1-14 



1! 
J' 



■ 2 

'TYP.- 1 ^4 
±_mms 



1 1 20i 



3^~S»8 13« 



1 



.63 TYP. - 1 "8 13i 

■ 9 12i 

■ 10 11i 



SOM-1 
8.26 S0M-16 

qsi S0M-18 

108 SOM-20 
12.07 



1 



I 



I 









-8.9 — 


-•1 



NOTE: Land pattern dimensions are based on 
design rules established by the Institute for Inter- 
connecting and Packaging Electronic Circuits in 
IPC-SM-782. 



4800P 



.220 i .005 
(5.59 ±.12) 




(.432 ± .076) 



TYP. 



(7.62 ± .25) 



.490 t .005 



(12.45 ±.12) 
.390 ± .005 



(9.91 ±12) 



.540 ± .005 



(13.72 ±.12) 
.440 ± .005 



(11.18 ± .12) 



boooooo* 68 



.005 + .005/ - .000 



.050 ± .003' 
(1.27 ±.076) 



TYP. 



(.13 + .12/ -.00) 
.080 ±.005 



(2.03 ±.12) 



R = .008" TYP 



012 + .000/ - .004 
(.305 + .000/-. 101) 



8° MAX 
.024 ± .004 



£p4 



(.611 ±.101) 



Lead coplanarity .004 inch max. at mounting surface. 

Governing dimensions are in inches. Dimensions in parentheses 
are metric (mm) and are approximate. 

•Terminal centerline to centerline measurements made at point ot 
emergence of the lead from the body. 



HOW TO ORDER 

48 16 P - 001 - 103 



Model 1 

(48 = SOM Pkg) 

Number of Pins 

Electrical Configuration - 

• 001/004 = Isolated* 

• 002 = Bussed* 

• 003 = Dual Terminator* 

Resistance Code ■ 



• First 2 digits are significant 

• Third digit represents the 
number of zeros to follow. 

'For tube packaging, use T01 , T02, T03 or T04. 

Consult factory for other available options. 



Specifications are subject to change without notice. 



■ Compliant leads to reduce solder joint fatiguing 

■ Standard electrical schematics: isolated, bussed, dual terminator 

■ Custom circuits are available 

Model 4800P 

^3® Resistor Networks 



ISOLATED RESISTORS 
(001 and 004 CIRCUITS) 
Model 4814P-001 
Model 481 6P-001 (Shown) 
Model 4818P-001 
Model 4820P-001 

16 15 14 13 12 11 10 9 
>R1 ^R2 ^Ftf ^R4 ^R5 |r6 ^R7 ^R8 
1 2 3 4 5 6 7 8 

Model 4816P-004 (Shown) 
Model 4820P-004 

16 15 14 13 12 11 10 9 

^vZ/J ^/s/v^ 
i^^/^i r^v^i r^^^^i s^ss^s-i 

6^1 6™l i^o 6™l 

1 2 3 4 5 6 7 8 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 2.2 megohms ±2%* 

Power Rating per Resistor 

001 Circuit at 70°C 0.160 watt 

004 Circuit at 70°C 0.160 watt 

RESISTOR POWER TEMPERATURE 
DERATING CURVE 




25 70 125 

AMBIENT TEMPERATURE (°C) 



BUSSED RESISTORS 
(002 CIRCUIT) 
Model 4814P-002 
Model 4816P-002 (Shown) 
Model 481 8P-002 
Model 4820P-002 

16 15 14 13 



12 




1 2 3 4 5 6 7 8 



Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 2.2 megohms ±2%* 

Power Rating per Resistor 

002 Circuit at 70°C 0.080 watt 

RESISTOR POWER TEMPERATURE 
DERATING CURVE 



.225 
.200 

.175 
.150 

0) 

p. 125 
§.100 
.075 
.050 
.025 







25 70 125 

AMBIENT TEMPERATURE ( °C ) 



RESISTANCE VALUES (001 , 004, and 002 CIRCUITS)* 



Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


10 


100 


180 


181 


1,800 


182 


15,000 


153 


120,000 


124 


22 


220 


220 


221 


2,000 


202 


18,000 


183 


150,000 


154 


27 


270 


270 


271 


2,200 


222 


20,000 


203 


180,000 


184 


33 


330 


330 


331 


2,700 


272 


22,000 


223 


220,000 


224 


39 


390 


390 


391 


3,300 


332 


27,000 


273 


270,000 


274 


47 


470 


470 


471 


3,900 


392 


33,000 


333 


330,000 


334 


56 


560 


560 


561 


4,700 


472 


39,000 


393 


390,000 


394 


68 


680 


680 


681 


5,600 


562 


47,000 


473 


470,000 


474 


82 


820 


820 


821 


6,800 


682 


56,000 


563 


560,000 


564 


100 


101 


1,000 


102 


8,200 


822 


68,000 


683 


680,000 


684 


120 


121 


1,200 


122 


10,000 


103 


82,000 


823 


820,000 


824 


150 


151 


1,500 


152 


12,000 


123 


100,000 


104 


1,000,000 


105 



* ±1 % Tolerance is available by adding suffix code "F" after the resistance code. 
"Non-standard values available, within resistance range. 

Specifications are subject to change without notice. 



DUAL TERMINATOR 
(003 CIRCUIT) 
Model 4814P-003 
Model 4816P-003 (Shown) 
Model 4818P-003 
Model 4820P-003 




Resistance Tolerance 

Below 100 ohms ±2 ohms 

1 00 ohms to 2.2 megohms ±2%* 

Power Rating per Resistor 

003 Circuit at 70°C 0.080 watt 

RESISTOR POWER TEMPERATURE 
DERATING CURVE 



.225 
.200 
.175 
.150 

(A 

p. 125 
1.100 
.075 
.050 
.025 







25 70 125 

AMBIENT TEMPERATURE ( °C ) 



RESISTANCE VALUES (003 CIRCUIT)* 



Resistance 


(Ohms) 


Code 


Ri 


R 2 


Ri 


R 2 


160 


240 


161 


241 


180 


390 


181 


391 


220 


270 


221 


271 


220 


330 


221 


331 


330 


390 


331 


391 


330 


470 


331 


471 


3,000 


6,200 


302 


622 
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THICK FILM SURFACE MOUNTED 

NARROW BODY (3.9MM) 

SON PACKAGE / 8, 14 AND 16 PINS 

■ Reduced board real estate requirements 

■ Compatible with automatic placement equipment 

■ Tape and reel packaging standard 

■ Compliant copper leads 



Model 4900P 

B® Resistor Networks 



Electrical Characteristics 

Resistance Range 

1 ohms to 2.2 megohms 

Circuit Configuration 

Isolated and bussed 

Maximum Operating Voltage 50V 

Resistance Tolerance 

> 50 ohms - 2 megohms 
2.2 megohms ± 2% 

< 50 ohms ± 1 ohm 

Temperature Coefficient of Resistance 

> 50 ohms - 1 megohm 
±100ppm/°C 

< 50 ohms, > 1 megohm 

±250ppm/°C 

Voltage Coefficient 

> 1 K ohms ±1 00ppm/°C typ. 

TCR Tracking (equal values) 

±50ppm/°C 

Operating Temperature 

-55°C-+125°C 

Storage Temperature 

-65°C - +125°C 

Environmental Characteristics 

(TESTS PER MIL-STD-202) AR MAX. 

Short Term Overload ±0.25% 

Load Life ±1.00% typ. 

Moisture Resistance ±0.50% 

Resistance to Soldering Heat 

Bottom Side Wave ±0.5% typ. 

Vapor Phase ±0.25% typ. 

Thermal Shock ±1 .00% 

Insulation Resistance 

10,000 megohms min. 

Vibration 0.25% 

Solderability Coverage >95% 

Dielectric Withstanding Voltage 

200 VRMS 

Physical Characteristics 

Lead Spacing 0.050" (.127mm) 

Lead Frame Material 

Copper, solder coated 

Body Material Novolac Epoxy 



PACKAGE POWER TEMPERATURE 
DERATING CURVE 





1.6 




1.4 




1.2 






1.0 


1 






8 




.6 




.4 




.2 
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3 1 e 
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25 70 125 

AMBIENT TEMPERATURE ( "C ) 

Package Power Rating at 70°C 

4908P 0.500 watts 

491 4P 0.875 watts 

491 6P 1.000 watts 

Power Rating Per Resistor 

001 Circuit at 70°C 0.100 watts 

002 Circuit at 70°C 0.080 watts 

TYPICAL PART MARKING 

Represents total content. Layout may vary. 

CIRCUIT 

CONFIGURATION 



49XXP-1' 
-XXX ' ) 

m 



- RESISTANCE 
CODE 



nnr~ 



PIN0NF/ / DATE CODE 

INDICATOR MANUFACTURER'S 
TRADEMARK 



RECOMMENDED LAND PATTERN 



2.03 TYP 



1.27 TYP A ™ I 
J_— 5 
J 16 



(4908) (4914) (4916) 
4.45 8.26 9.53 
I TYP. TYP. TYP. 



0.63 TYP 



in 



17 10l 
9 ■ 



-7.62- 
TYP. 



-3.55 TYP. 



NOTE: Land pattern dimensions are based on 
design rules established by the Institute for Inter- 
connecting and Packaging Electronic Circuits in 
IPC-SM-782. 



.236 ± .008 
(5.99 ± .20) 



TYP. 



154 i .003 
(3.91 ±.10) 
1 n mil 



5 H U uW flV 
II .016 ±.003 
lr ~ (.406 ±.08) 



TYP. 



.015 
(.381) 



.009 ± .002 
(.229 ± .05) 



TYP 



4° ±4 



4916: 



4914: 



(9.90 ± .10) 
.340 ± 004 



4908: 



(4.90 ±.10 



.054 i 



(1.37 ±.20) 

.006 + .006/ ■ .003 
(0.15+.15/-.08) 



n-n-n-nlo-o-cunJ 



.050 ± .002 
(1.27 ±.05) 



TYP, 



Governing dimensions are in inches. Dimensions in parentheses 
are metric (mm) and are approximate. 



Model 


Std. Qty 
Per Reel 


Carrier 
Tape 
Width 


Pocket 
Center 


Reel 
Dia. 


4908P 


2,500 


12mm 


8mm 


330mm 


491 4P 


2,500 


16mm 


8mm 


330mm 


491 6P 


2,500 


16mm 


8mm 


330mm 



HOW TO ORDER 

49 16 P - 001 



103 



Model ' 

(49 = SON Pkg) 

Number of Pins 

Electrical Configuration - 
•001 = Isolated 
•002 = Bussed 

Resistance Code - 



112 



•First 2 digits are significant 
•Third digit represents the 
number of zeros to follow. 

"For tube packaging, use T01 , T02, T03 or T04. 



Specifications are subject to change without notice. 



■ Reduced assembly requirements vs. chip resistors 

■ Suitable for laptop computer and small hand-held devices 

■ Standard package and land pattern 

Model 4900P 

JB* Resistor Networks 



ISOLATED RESISTORS 

(001 CIRCUITS) 

Model 4908P-001 
Model 4914P-001 
Model 4916P-001 (Shown) 

16 15 



SR1 <R2 




Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 2.2 megohms ±2%* 

Power Rating per Resistor 

001 Circuit at 70°C 0.100 watt 



RESISTOR POWER TEMPERATURE 
DERATING CURVE 



.225 
.200 
.175 
.150 
p. 125 
§.100 
.075 
.050 
.025 







25 70 125 

AMBIENT TEMPERATURE fC) 



BUSSED RESISTORS 

(002 CIRCUITS) 

Model 4908P-002 
Model 4914P-002 
Model 4916P-002 (Shown) 




1 2 3 4 5 6 7 8 

Resistance Tolerance 

10 ohms to 49 ohms ±1 ohm 

50 ohms to 2.2 megohms ±2%* 

Power Rating per Resistor 

002 Circuit at 70°C 0.080 watt 



RESISTOR POWER TEMPERATURE 
DERATING CURVE 



.225 
.200 
.175 
.150 
p. 125 
3.100 
.075 
.050 
025 



25 70 125 

AMBIENT TEMPERATURE (°C) 



STANDARD RESISTANCE VALUES (001 AND 002 CIRCUITS) 



Ohms 


Code 


Ohms 


Code 


Ohms 


Code 


10 


100 


150 


151 


2,700 


272 


15 


150 


180 


181 


3,300 


332 


22 


220 


220 


221 


4,700 


472 


27 


270 


270 


271 


8,200 


822 


33 


330 


330 


331 


10,000 


103 


39 


390 


470 


471 


20,000 


203 


47 


470 


580 


581 


22,000 


223 


51 


510 


1,000 


102 


47,000 


473 


68 


680 


1,500 


152 


100,000 


104 


82 


820 


2,200 


222 


1 ,000,000 


105 


100 


101 











*±1% tolerance is available by adding suffix code "F" after the resistance code. 
** Non-standard values available, within resistance range. 
Specifications are subject to change without notice. 



POURNS 



SURFACE MOUNTED ORDERING GUIDE 



Electrical 
Configuration 


'Circuit Codes 


Examples 


Tape & Reel 


Tubes 


Isolated 


001 


T01 


4816P-001-101 

Isolated Circuit in Tape & Reel Package 


Bussed 


002 


T02 


Dual Terminated 


003 


T03 


4816P-T01-101 

Isolated Circuit in Slide Tube Package 


Adj. Isolated 


004 


T04 



'4816P-XXX-RC: To specify package type, replace "XXX" with appropriate "Circuit Code". 




Model 


Standard Quantity 
Per Reel 


Carrier Tape 
Width (W) 


Cover Tape 
Width (V) 


Reel Width 

m 


Pocket Center 
(F) 


441 6P 


1,500 


.945 ± .012 
(24.0 ± .30) 


(2 8 1 2 7 ) N0M " 


(30.4) 


.453 ± .004 
(11.5 ± .10) 


4420P 


1,500 


481 4P 
481 6P 
481 8P 
4820P 


2,000 


4908P 




12mm 


Contact 


Contact 


8mm 


491 4P 


2,500 


12mm 


Factory 


Factory 


8mm 


491 6P 




16mm 






8mm 



Leader Length = 500 min. Empty Component Pockets 

Trailer Length = 500mm min. f Sealed with Cover Tape 
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Specifications are subject to change without notice. 




THICK FILM SURGE RESISTOR NETWORK 

■ Lightning surge for standard waveforms 

■ Standard "off the shelf" design 

■ 1/2" (12.7mm) seated height 

■ Applications typically line card protection in telecom switching circuits 
and other high power applications 

■ Custom design available, contact factory 



Model 4B04 

B® Resistor Networks 



Electrical Characteristics 

Resistance Values between 50 ohms 

and 1 00 ohms 

Resistance Tolerance ±1 % 

TCR 100ppm/°C 

Ratio Tolerance ±0.5% 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX. 

Resistance to Solvents 

No Marking Deterioration 

Resistance to Solder Heat 

±0.5% or 0.5 ohms, 

whichever is greater 

Solderability >95% Coverage 

Insulation Resistance 

10 megohms minimum 

(between isolated pins) 
Bias Humidity Test 50V/85% RH/85°C 

Functional Characteristics 

Lightning Surge Test 

Bellcore Spec TR-NWT-001089 

10 x 1000 usee 1 kV 

2 x 10 usee 2.5 kV 

IEC Spec 801-5 

1 x 700 usee 2 kV 

Power Cross Test Per Bellcore spec 

(Vrms applied vary with resistance 
values) 

Physical Characteristics 

Body Style Open-Frame SIP 

Body Material 96% Alumina Ceramic 

Body Style Open Frame SIP 

Pin count 4 



Part Numbers** 



..4B04B-501-XXX 



**XXX refers to the resistance code. 



HOW TO ORDER 

4B 04 

Model - 



B - 501 - XXX 



(4B = Open Frame) 
Number of Pins 



Physical Configuration 

ifigurat 
s Devic 



Electrical Configuration - 
= Surge Device 



■501 



Resistance Code 

• First 2 digits are significant 

• Third digit represents the 
number of zeros to follow 



SURGE WAVEFORM DEFINITION 



IMPULSE WAVE 
(ANSI / IEEE C62.41 




TIME t 



FOR EXAMPLE: 10X1000 uSEC WAVE FORM DEFINITION 
OPEN-CIRCUIT VOLTAGE: 
FRONT TIME: 10nSEC 
DURATION: 1000 uSEC 



STANDARD SURGE NETWORK CONFIGURATION 



2.000 



(50.80) 



0.445 
(11.30) 



1 



(15.24) 



(15.24) 



0.600 



13 



(15.24) 



19 



PIN WIDTH 0.020 



Specifications are subject to change without notice. 
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RC NETWORKS T-FILTERS 
(EMI/RFI LOW PASS FILTERS) 

General Description: 

Continual advances in digital IC technology are creating stringent demands on 
EMI/RFI levels in equipment. 

EMI/RFI low pass filters are required in personal computers, data terminals, test 
equipment and process controllers for high frequency suppression into or out of 
electronic equipment. 

For additional information, see application note on pages 136 and 137. 



601 Series 

Bourns® EMI/RFI Filters 



Electrical Specifications - Resistors 

Standard Resistance Range* 10 ohms - 100 ohms 

Series Resistance Tolerance ±1 0% 

Temperature Coefficient of Resistance ±300ppm/°C 

Operating Voltage 25 volts maximum 

Operating Temperatures +10°C to +85°C 

*Other Resistance Values Available, 1 ohms - 1 megohm 

Electrical Specifications - Capacitors 

Standard Capacitance Range 50pF to 200pF 

Capacitance Tolerance ±30% 

Temperature Characteristic Z5U 

Operating Temperatures +10°C to +85°C 

Voltage Rating 25 volts 

Dielectric Withstand Voltage 1.5 x rated voltage 

Insulation Resistance 10,000 megohms minimum 



Environmental Specifications - 

AR MAXIMUM 

Thermal Shock ±0.5% 

Resistance to Solder Heat ±0.5% 

Terminal Strength ±0.5% 

Mechanical Specifications 

Flammability Conforms to UL94 V-0 

Leadframe Copper, solder coated 

Body Material Epoxy/Novolac 

Lead Solderability Meet requirements of MIL-STD-202 Method 208 
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4420P 



.295 ± .003 
(7.493 ± .076) 



faauuHauuatf 



.017 1.002 



.407 ± 010 
(10.34t. 25) 



(.432 ± .056) 



TYP. 



510 1.003 



_ ' (12.95 ± 07) 

Jqdoodooqdij 

. .050 ± .003- . 



" (1.27 ±.076) 
.005 + .005/ - .000 
(.127 + .127/ -.000) 
104 



TYP. 



(2.65) 



MAX. 



.01 2 + .000/ -.003 
(.305 + .000/ - .076) 



1 J 




.037 ±.01 4 \\ 





4118R AND 4120R 

.025 
(.635) 

PIN #1 REF." VVVVV 
1.065 





(.438 ± .050) 



TYP. 



.310 ±010 



(7.87 ± .25) 
TO OUTSIDE 
WHEN PINS 
ARE PARALLEL 

.010 ±.002 
(.254 t .050) " 

.340 ± .020 



.264 ± .004 



(6.71 ±.10) 



.030 ±.010 
(.76 i .25) 



(8.64 ±.50) I I 

Governing dimensions are in inches. Dimensions in parentheses 
are metric (mm) and are approximate. 

•Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



Specifications are subject to change without notice. 



These low-pass filters are ideal for installation between I/O drivers and RS 232 connectors. 
Features: 

■ Cost effective R-C construction 

■ Insulation resistance testing for reliability 

■ Molded surface mount or DIP packaging 

■ Compatible with automatic assembly equipment 

■ Custom value capability 



Model 601 Series 

Bourns® EMI/RFI Filters 



ATTENUATION VS. FREQUENCY - TYPICAL CAPACITOR VALUES WITH R = 25 OHMS 



Attenuation vs. Frequency 
Model 41 20R-601 -250/500 
Model 4420-601-250/500 
50pF - 3dB @ 84 MHz 

Attenuation vs. Frequency 
Model 41 20R-601 -250/201 
Model 4420P-601 -250/201 
200pF - 3dB @ 21 MHz 



+5dB 
OdB 
-5dB 
-10dB 
-15dB 
-20dB 
-25dB 
-30dB 
-35dB 
-40dB 
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O indicates - 3dB rollof frequency (f c ) 



DC 100Hz 1kHz 10kHz .1MHz 1MHz 10MHz 100MHz 1GHz 



TYPICAL CIRCUIT 

4120R-601-RC/CC 
4420R-601-RC/CC 



1 o 



10 o 




O 20 



O 11 



HOW TO ORDER EMI/RFI FILTER NETWORKS 
44 20 P - 601 - RC/CC 



Model 

(44 = SMD SOIC Pkg) 
(41 = Molded DIP) 



Number of Pins 



Physical Configuration 

P = Surface Mount Device 

(SMD) 
R = Molded DIP 



L 



Resistance/Capacitance Code 

• First 2 digits are significant 

• Third digit represents the 
number of zeros to follow 



■ Electrical Configuration 



Insert RC/CC Code from table below to 
form part number. 



RC 


R 


CC 


C 


250 


25Q 


500 


50pF 


270 


27£2 


101 


100pF 


470 


47Q 


181 


180pF 


820 


82H 


201 


200pF 


101 


100Q 







PACKAGES AVAILABLE 

4420P-601 -*RC/CC-SMD 

4120R-601-*RC/CC-DIP 

4118R-601-*RC/CC-DIP 

*First two digits are significant. Third 
digit represents the number of zeros to 
follow. 

Seven circuits in an 18-pin package. 
Eight circuits in a 20-pin package. 



Specifications are subject to change without notice. 
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RESISTOR NETWORKS 

RC TERMINATOR NETWORKS 

■ Low noise termination for CMOS 

■ Combined resistors and capacitors in SIP package saves space 

■ Reduced insertion time 

■ Insulation resistance testing for reliability 

■ Pin counts from 4 to 1 6 available 

For additional information, see application note on pages 138 and 139. 



Model 700 Series 

Resistor Networks 



Electrical Characteristics - Resistors 

Standard Resistance Range 22 ohms to 500K ohms 

Resistance Tolerance ±5% 50 ohms to 1 megohm 

Operating Voltage 50 volts maximum 

Electrical Characteristics - Capacitors 

Capacitance Range 39 pF to 47,000 pF 

Capacitance Range .' 470 pF to 47,000 pF X7R 

Capacitance Range 39pF to 470pF NPO 

Capacitance Tolerance ±20% 

Operating Temperature -30°C to +85°C 

Voltage Rating 50 volts 

Physical Characteristics 

Flammability Conforms to UL 94 V-0 

Lead Frame Material Copper, solder coated 

Body Material Conformal coat 



701 




NO. OF LINES 


BOURNS P/N 


PACKAGE 


7 


4608H-701-RC/CC 


High Profile 
Conformal 
SIP 


8 


4609H-701-RC/CC 


9 


4610H-701-RC/CC 



702 
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NO. OF LINES 


BOURNS P/N 


PACKAGE 


8 


4610H-702-RC/CC 


High Profile 


Conformal SIP 









PART NUMBER - 



/CIRCUIT 

RESISTANCE 

CODE 

DATE CODE 

MANUFACTURER'S 
TRADEMARK 




REF. 

MAX. J)49_ 
BOTH ENDS (1.24) 
.020 ±.002 



• A ■ 

MAXIMUM 



.350 
(8.89) 
MAX. 



'jsttTTTW 



14 



TYP.- 



(.508 ± .050) 
.100 ± .003- 



(2.54 t .07) 

TYP. 
N0N-ACCUM. 



.135 + .01 5/ -.010 
(3.43 + .38/ -.25) 



.150 
' (3-81) 



MAX. 



.010 ±.002 



(.254 ± .050) 



TYP. 



Pin 


A Maximum 


Count 


Inches (mm) 


4 


.398(10.11) 


5 


.498(12.65) 


6 


.598(15.19 


7 


.698(17.73) 


8 


.798 (20.27) 


9 


.898(22.81) 


10 


.998 (25.35) 


11 


1 .098 (27.89) 


12 


1.198(30.43) 


13 


1.298(32.97) 


14 


1.398(35.51) 


15 


1.498(38.04) 


16 


1.598(40.59) 


17 


1.698(43.13) 


18 


1.798(45.67) 



Governing dimensions are in inches. Dimensions in parentheses 
are metric (mm) and are approximate. 

'Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 




Advantages of RC Terminator Resistor Networks: 

■ Prevent bus lines and control signals from floating to undefined logic levels. 

■ Optimize signal transmission in high performance systems through proper termination. 

■ Eliminate overshoot and ringing, increase noise immunity, minimize signal distortion, and lower 
EMI/RFI radiation. 

■ Minimize space and routing problems, and reduce manufacturing cost per installed resistive function. 

■ Increase board yields and reliability by reducing component count. 



Model 700 Series 

^* Resistor Networks 



STANDARD RESISTANCE VALUES AND CODES 



STANDARD CAPACITANCE VALUES AND CODES 



Resistance 


Resistance 


Resistance 


Resistance 


(Ohms) 


Code 


(Ohms) 


Code 


22 


220 


5,600 


562 


27 


270 


6,800 


682 


33 


330 


8,200 


822 


39 


390 


10,000 


103 


47 


470 


12,000 


123 


56 


560 


15,000 


153 


68 


680 


18,000 


183 


82 


820 


20,000 


203 


100 


101 


22,000 


223 


120 


121 


27,000 


273 


150 


151 


33,000 


333 


180 


181 


39,000 


393 


220 


221 


47,000 


473 


270 


271 


56,000 


563 


330 


331 


68,000 


683 


390 


391 


82,000 


823 


470 


471 


100,000 


104 


560 


561 


120,000 


124 


680 


681 


150,000 


154 


820 


821 


180,000 


184 


1,000 


102 


220,000 


224 


1,200 


122 


270,000 


274 


1,500 


152 


330,000 


334 


1,800 


182 


390,000 


394 


2,000 


202 


470,000 


474 


2,200 


222 






2,700 


272 






3,300 


332 






3,900 


392 







Values not appearing in above tables are available to optimize system 
performance. Contact Bourns Networks to inquire. 



Capacitance 


Capacitance 
Code 


Capacitance 


Capacitance 
Code 


39pF 


390 


1000pF 


102 


47 


470 


1200 


122 


56 


560 


1500 


152 


68 


680 


1800 


182 


82 


820 


2200 


222 


100 


101 


2700 


272 


120 


121 


3300 


332 


150 


151 


3900 


392 


180 


181 


4700 


472 


220 


221 


5600 


562 


270 


271- 


6800 


682 


330 


331 


8200 


822 


390 


391 


.010pF 


103 


470 


471 


.012 


123 


560 


561 


.015 


153 


680 


681 


.018 


183 


820 


821 


.022 


223 






.027 


273 






.033 


333 






.039 


393 






.047 


473 



HOW TO ORDER RC TERMINATOR NETWORKS 
46 08 H - 701 - RC/CC 



Model • 



(46 = Conformal SIP) 



Number of Pins ■ 
• 4 to 18 



Physical Configuration ■ 
(H = High Profile) 



-Resistance/ 
Capacitance Code 

• First two digits 
are significant 

• Third digit 
represents the 
number of zeros 
to follow. 



-Electrical Configuration 

• 701 = Single Termination 

• 702 = Double Termination 



Specifications are subject to change without notice. 
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RC NETWORKS ECL TERMINATOR CIRCUITS 

Digital systems incorporating Emitter Coupled Logic (ECL) or other ultra-high 
switching speed logic families will require signal termination to prevent transmis- 
sion line effects such as reflections and ringing due to fast transition times. 

Bourns 800 series resistor capacitor networks are ideal for termination of high 
speed transmission lines. Each network is composed of resistors for parallel 
termination and bypass capacitor(s) for cross talk noise reduction. 

The 5 conformal coated SIP circuit variations offered are as follows. 
For additional information, see application note on pages 140 and 141 . 



Model 800 Series 



Resistor Networks 



Electrical Characteristics 

Resistance Tolerance ±5% 

Resistance Power 0.1 watt 

Capacitance Tolerance ±20% 

Capacitor Dielectric Type X7R 

Capacitance Voltage Rating 50 Volts 

Physical Characteristics 

Flammability Conforms to UL94V-0 

Leadframe Copper (Olin 1 94) 

Body Material Epoxy/Anhydride 

(Conformal Material) 



Custom Resistance Range 

10 ohms to 50K ohms 

Custom Capacitance Range 

39pF to 100,000pF 

NPO and Z5U dielectrics available on a 
custom basis. 



MEDIUM PROFILE 



PIN #1 ' 
REF. 

max. m_ 

BOTH ENDS (1.24) 
.020 t .002 



MAXIMUM 



"twmz 



TYP- 



(.508 ± .050) 
.100 ±.003* 



(2.54 ± .07) 

TYP. 
N0N-ACCUM. 



.135 + .01 5/-. 010 
(3.43 + .38/ -.25) 



.150 

— 1 ^(3^T) MAX - 



.010+ .002 



(.254 ± .050) 



TYP. 



HIGH PROFILE 



PIN #1 - 
REF. 



MAX. J49_ 
BOTH ENDS (1.24) 
.020 t .002 



■ A ■ 

MAXIMUM 



AX 



TYP.- 



.135 + .015/- .010 
(3.43 + .38/ -.25) 



(.508 ± .050) 1 

.100 t .003' I 
(2.54 ± .07) 

TYP. 
N0N-ACCUM. 



.098 
(2.49) 



.010 ±.002 



(.254 ± .050) 



TYP. 



Governing dimensions are in inches. Dimensions in parentheses 
are metric (mm) and are approximate. 

'Terminal centerline to centeriine measurements made at point of 
emergence of the lead from the body. 



TYPICAL PART MARKING 
801 AND 802 

Represents total content. Layout may vary. 



PART NUMBER 



CIRCUIT 

"Sm^ RESISTANCE 

■ a vywwj^ CODE 

DATE CODE 



MANUFACTURER'S 
TRADEMARK 




TYPICAL PART MARKING 
803 AND 805 

Represents total content. Layout may vary. 



PART NUMBER 




CIRCUIT 



IT.S 5 -) RESISTANCE 

PYTWW^ CODE 



DATE CODE 



MANUFACTURER'S 
TRADEMARK 



TYPICAL PART MARKING 
804 

Represents total content. Layout may vary. 



CIRCUIT 



PART NUMBER 




DATE CODE 



MANUFACTURER'S 
TRADEMARK 
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Specifications are subject to change without notice. 



■ Optimize data transmission in ECL systems through proper termination between drivers and receivers 

■ Minimize overshoot, undershoot, and ringing while increasing noise immunity 

■ Provide decoupling capacitors 

■ Minimize space and routing problems, and reduce manufacturing cost per installed resistive function 

■ Increase board yields and reliability by reducing component count 



Model 800 Series 

B* Resistor Networks 



801 8, 10 AND 12 PIN SIP 
(4608M-801-RC/CC) 

Designed to terminate 6 to 10 trans- 
mission lines using parallel termination 
techniques. Standard resistance values 
include 50, 68, 75, 82, 90 or 100 
ohms and are chosen to match the 
characteristic impedance (Zq) of the 
transmission line. A 0.01 mF capacitor is 
provided to help maintain a solid power 
supply level within the network package, 
mitigating any cross talk or feedthrough 
effects. Values for R and C not shown in 
the following table are available on a 
custom basis. 

STANDARD 801 PART NUMBERS 



R 


c 




±2% 


±20% 


Bourns Part Number 


50a 


0.01uF 


4608M-801 -500/1 03 


68a 


0.01nF 


4608M-801 -680/1 03 


75a 


0.01hF 


4608M-801 -750/1 03 


82a 


0.01U.F 


4608M-801 -820/1 03 


90£2 


0.01^F 


4608M-801 -900/1 03 


100a 


0.01nF 


4608M-801 -101/1 03 



801 ELECTRICAL SCHEMATIC AND 
APPLICATION 



t— csj 




802 10 PIN SIP 
(4610M-802-FSC/CC) 

Designed to terminate 6 transmission 
lines using parallel termination tech- 
niques. Popular resistance values 
include 50, 68, 75, 82, 90 or 100 
ohms and are chosen to match the 
characteristic impedance (Z ) of the 
transmission line. Two 0.01 u.F 
capacitors are provided to reduce cross 
talk between lines and to decrease 
network package inductance. Values for 
R and C not shown in the following table 
are available on a custom basis. 



STANDARD 802 PART NUMBERS 



R 


c 




±2% 


±20% 


Bourns Part Number 


50Q 


0.01uF 


4610M-802-500/103 


68a 


0.01u.F 


4610M-802-680/103 


75a 


0.01nF 


4610M-802-750/103 


82a 


0.01 nF 


4610M-802-820/103 


90a 


0.01 uF 


4610M-802-900/103 


100a 


0.01mF 


4610M-802-101/103 



802 ELECTRICAL SCHEMATIC AND 
APPLICATION 



> Zi Zi 



3 =s> 5 




803 8, 10 AND 12 PIN SIP 10K ECL 
(4610H-803-ZoC/CC) 

Designed to terminate 6 to 1 trans- 
mission lines using Thevenin equivalent 
parallel termination techniques in 
systems using 1 0K ECL. Popular 
impedance values include 50, 70, 75, 80, 
90, 100, 120, 150 or 200 ohms. Standard 
values for R1 and R2, based on Z , have 
been chosen to accommodate 1 0K ECL 
designs. A 0.1 |iF capacitor is provided 
to reduce cross talk noise within the 
network package. Values for Z and C 
not shown in the following table are 
available on a custom basis. This type of 
termination is an alternative to parallel 
termination used when a separate V tt 
power supply is not available. 

STANDARD 803 PART NUMBERS 



Zo 

±2% 


R1 


R2 


C 

±20% 


Bourns Part No. 


50O 


81 O 


130O 


0.1 nF 


4610H-803-500/104 


700 


113Q 


182a 


0.1 nF 


4610H-803-700/104 


750 


121 £2 


195a 


0.1 nF 


4610H-803-750/104 


80O 


130O 


208a 


0.1 nF 


4610H-803-800/104 


900 


146U 


234a 


0.1U.F 


4610H-803-900/104 


1000 


1620 


260O 


0.1M-F 


4610H-803-101/104 


120O 


1940 


312a 


0.1(iF 


4610H-803-121/104 


150Q 


243a 


390O 


0.1 nF 


4610H-803-151/104 


200O 


325Q 


520O 


0.1nF 


4610H-803-201/104 



803 ELECTRICAL SCHEMATIC AND 
APPLICATION 




r 2 

Vee 



Specifications are subject to i 
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Model 800 Series 

pP Resistor Networks 



804 12 PIN SIP ECL 
(4612M-804-RC) 

Designed to terminate 6 transmission 
lines using parallel termination 
techniques. Popular resistance values 
include 50 or 100 ohms. A 0.1 nF 
capacitor is provided for connection 
to V ee . Two 0.01 |iF capacitors are 
provided for connection to V^ t . Values for 
R and C not shown in the following table 
are available on a custom basis. 



STANDARD 804 PART NUMBERS 



R 

±2% 


Ct 
±20% 


Ce 
±20% 


Bourns Part Number 


50O. 
100£2 


0.01U.F 
0.01nF 


0.1nF 
0.1nF 


4612M-804-500 
4612M-804-101 



804 ELECTRICAL SCHEMATIC AND 
APPLICATION 





805 8, 10 AND 12 PIN SIP 100K ECL 
(4610H-805-ZOC/CC) 

Designed to terminate 6 to 1 trans- 
mission lines using Thevenin equivalent 
parallel termination techniques in 
systems using 100K ECL. Popular 
impedance values include 50, 70, 75, 80, 
90, 100, 120, 150 or 200 ohms. Standard 
values for R1 and R2, based on Z , have 
been chosen to accommodate 100K 
ECL designs. A 0.1 |iF capacitor is 
provided to reduce cross talk noise 
within the network package. Values for 
Z and C not shown in the following 
table are available on a custom basis. 
This type of termination is an alternative 
to parallel termination used when a 
separate V tt power supply is not 
available. 



STANDARD 805 PART NUMBERS 



Zo 

±2% 


R1 


R2 


C 

±20% 


Bourns Part No. 


son 


90fi 


113£2 


0.1 u-F 


4610H-805-500/104 




126D 


158ft 


0.1 uF 


4610H-805-700/1 04 


75Q 


135ft 


169ft 


0.1uF 


4610H-805-750/104 


son 


144ft 


180ft 


0.1 uF 


4610H-805-800/104 


90Q 


161ft 


202ft 


0.1 nF 


4610H-805-900/104 


100Q 


180ft 


225Q 


0.1(xF 


4610H-805-101/104 


120S2 


21 6ft 


270i2 


0.1 U.F 


4610H-805-121/104 


150Q 


270£J 


338H 


0.1 uF 


4610H-805-151/104 


200ft 


360O 


450ft 


0.1 uF 


4610H-805-201/104 



805 ELECTRICAL SCHEMATIC AND 
APPLICATION 
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HOW TO ORDER 801 

46 08 M - 801 - 500 103 

Model 1 

(46 = Conformal SIP) 

Number of Pins 

(8, 10, 12) 

Physical Config. 

•M = Medium Profile 

Electrical Configuration ' 

Resistance Code 

•First 2 digits are significant 

•Third digit represents the number of zeros to follow. 
• Units = ohms 

Capacitance Code ' 

•First 2 digits are significant 

•Third digit represents the number of zeros to follow. 
•Units = picofarads 

Consult factory for other available options. 

HOW TO ORDER 802 

46 10 M- 802 -500 103 

Model ' 

(46 = Conformal SIP) 

Number of Pins 

Physical Config. ' 

•M = Medium Profile 

Electrical Configuration 

Resistance Code 

•First 2 digits are significant 

•Third digit represents the number of zeros to follow. 
•Units = ohms 

Capacitance Code 

•First 2 digits are significant 

•Third digit represents the number of zeros to follow. 
•Units = picofarads 

Consult factory for other available options. 

HOW TO ORDER 803 AND 805 

46 08 H -803- 101 103 

Model '■ 1 

(46 = Conformal SIP) 

Number of Pins 

(8. 10, 12) 

Physical Config. 

•H = High Profile 

Electrical Configuration 

•803 -805 

Impedance Code 

•First 2 digits are significant 

•Third digit represents the number of zeros to follow. 
•Units = ohms 

Capacitance Code ' 

•First 2 digits are significant 

•Third digit represents the number of zeros to follow. 
•Units = picofarads 

Consult factory for other available options. 



HOW TO ORDER 804 

46 12 M- 804 -500 

Model 1 

(46 = Conformal SIP) 

Number of Pins 

Physical Config. 

•M = Medium Profile 

Electrical Configuration 

Resistance Code 

•First 2 digits are significant 

•Third digit represents the number of zeros to follow. 

•Units - ohms 

Consult factory for other available options. 

Specifications are subject to change without notice. 





CAPACITOR NETWORKS 

■ Integrates capacitor function in one package 

■ Design reduces termination noise 

■ Popular standard capacitance values available 

■ Isolated and bussed circuits available 

■ High temperature lead attachment to withstand reflow temperatures up 
to 260°C 



Model 900 Series 

Capacitor Networks 



Electrical Characteristics 

Capacitance Tolerance 

39 pF-270 pF ±10% 

>270 pF - 0.1 |iF ±20% 

Circuit Configuration. ..Isolated & bussed 

Capacitor Dielectric NPO, X7R 

Capacitance Voltage Rating 
39 pF - 270 pF 

NPO - 50V @ +25°C 

>270 pF - 0.047 nF 

X7R - 50V @ +25°C 

Physical Characteristics 

Lead Spacing 0.050" (.127 mm) 

Lead Frame Material 

Copper, solder coated 

Body Material 

....Epoxy/Anhydride conformal material 

Z5U dielectrics available on a custom 
basis. 



STANDARD HIGH VOLUME 
PART NUMBERS 

4610M-901-103 
4610M-902-103 
4610M-901-104 
4610M-902-104 



MEDIUM PROFILE 



MAX. 
BOTH ENDS (1.24) 
.020 ± .002 



■ A ■ 

MAXIMUM 



.250 
(6.35) 
MAX. 



P REF 1 i?TW¥: 



TYP- 



(.508 ± .050) 
.100 t. 003' 



(2.54 ± .07) 

TYP. 
NON-ACCUM. 



.135 + .015/ -.010 
(3.43 + .38/ - .25) 



T 



.150 
(3.81) 



MAX. 



.010 ±.002 



(.254 ± .050) 



TYP. 



Pin 


A Maximum 


Count 


Inches (mm) 


4 


.398(10.11) 


5 


.498(12.65) 


6 


.598(15.19) 


7 


.698 (17.73) 


8 


.798 (20.27) 


9 


.898(22.81) 


10 


.998 (25.35) 


11 


1 .098 (27.89) 


12 


1.198(30.43) 


13 


1 .298 (32.97) 


14 


1.398(35.51) 



TYPICAL PART MARKING 

NUMBER ^ /CIRCUIT 

>Sj™tm?t CAPACITANCE 

SYYWW.4 CODE 




DATE CODE 



MANUFACTURERS 
TRADEMARK 



STANDARD CAPACITANCE VALUES AND CODES 

These are the standard and non-standard capacitance values available. Consult factory for 
capacitance values and types outside this range. Tolerances of 5%, 10% and 20% are available. 



"NPO" DIELECTRICS 
10% Tolerance 


"X7R" DIELECTRICS 
20% Tolerance 


"X7R" DIELECTRICS 
20% Tolerance 


Capacitance 
(pF) 


Capacitance 
Code 


Capacitance 
(PF) 


Capacitance 
Code 


Capacitance 
(HF) 


Capacitance 
Code 


39 


390 


330 


331 


0.01 


103 


47 


470 


390 


391 


0.012 


123 


56 


560 


470 


471 


0.015 


153 


68 


680 


560 


561 


0.018 


183 


82 


820 


680 


681 


0.022 


223 


100 


101 


820 


820 


0.027 


273 


120 


121 


1000 


102 


0.033 


333 


150 


151 


1200 


122 


0.039 


393 


180 


181 


1500 


152 


0.047 


473 


220 


221 


1800 


182 


0.056* 


563 


270 


271 


2200 


222 


0.068* 


683 






2700 


272 


0.082* 


823 






3300 


332 


0.1* 


104 






3900 


392 










4700 


472 










5600 


562 










6800 


682 










8200 


822 







*25 volt rating 

Specifications are subject to change without notice. 



HOW TO ORDER 

4610 M 



Model 1 

(46 = SIP Pkg) 

Number of Pins 

Profile 

(M = Medium Profile) 



901 - 103 



Electrical Configuration 

• 901 = Bussed 

• 902 = Isolated 

Capacitance Code 

• First 2 digits are significant 

• Third digit represents the 
number of zeros to follow 

Consult factory for other available options. 

ISOLATED CAPACITORS 
(902 CIRCUIT) 
Model 4610M-902-103 
Model 4610M-902-104 



<!> o c- o c- o c- 00" \>\ 

1 4 6 10 12 14 

These models incorporate 2 to 7 
isolated capacitors of equal value, each 
connected between two pins. 



BUSSED CAPACITORS 
(901 CIRCUIT) 
Model 4610M-901-103 
Model 461 OM-901 -104 

mi ri 1 1 1 1 1 

milium 



14 



These models incorporate 3 to 13 
capacitors of equal value, each 
connected between a common bus 
(Pin 1) and a separate pin. 
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THIN FILM RESISTOR NETWORK 
MOLDED DIP/ 8, 14, 16, 18, AND 20 PIN 

■ Low noise characteristics 

■ Custom circuits available per factory 



Model 4100T 

Resistor Networks 



Electrical Characteristics 

Resistance Range 50 to 1 00K ohms 

Resistance Tolerance 

±0.1%, ±0.5%, ±1% 

Temperature Coefficient 

±100ppm/°C, ±50ppm/°C, 

±25ppm/°C 

Temperature Range 

-55°C to +125°C 

TCR Tracking ±5ppm/°C 

Maximum Operating Voltage 50V 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX. 

Thermal Shock 0.1% 

Low Temperature Operation 0.25% 

Short Time Overload 0.1 % 

Resistance to Soldering Heat 0.1 % 

Moisture Resistance 0.1 % 

Mechanical Shock 0.25% 

Life 0.5% 

High Temperature Storage 0.2% 

Low Temperature Storage 0.1 % 

Insulation Resistance 
10,000 megohms minimum 

Physical Characteristics 

Lead Frame Material 

Copper, solder coated 

Body Material Flammability 

Conforms to UL94V-0 

Body Material Novolac Epoxy 
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PACKAGE POWER TEMPERATURE 
DERATING CURVE (4100T-001) 

3.00 



2.75 
2.50 
OT 2.25 
5 2.00 
1.75 
1.50 
1.25 







I I 






















'41 
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8T 
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6T 
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4T 
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AMBIENT TEMPERATURE ( °C ) 

Package Power Ratings at 70°C 

4108T 1.09 watts 

4114T 2.00 watts 

4116T 2.25 watts 

4118T 2.50 watts 

4120T 2.80 watts 

TYPICAL PART MARKING 
Represents total content. Layout may vary. 

PART CIRCUIT 

number-.aaa|a ,^TC CODE 

411 6T-002-x^ 

RESISTANCE ^i?S^+- ABS0LUTE 
CODE (4 DIGIT) TOLERANCE CODE 

DATE CODE 



(4 DIGIT)OW 
PIN ONE/ [_ 



INDICATOR 



MANUFACTURER'S 
TRADEMARK 




(.89 ± .25) 
TYP. 



.100 t. 010* 
(2.54 ± .25) " 

TYP. 
N0N-ACCUM. 



1.065 



(27.05) 
.965 



MAX.- 



(24.51)" 
.865 „„ v 



(21.97) 
.765 ., 



(19.43) 
.465 . i 
" (11.81)*] 
MAX. I 



.i8Ot.ooy-.011 

(4.57 1. 12/-. 28) 



.080 ± .005 



(2.03 ±.12) 



.065 t .005/ - .003 



"(H) MAX - 

135t.015/-.010 



(3.43t.3#-.25) 



(1.65 + .12/-.07) 
.019 ± .002 



(.438 ± .050) 



.310 t . 010 



(7.87 ± .25) 
TO 01 ~ 



) OUTSIDE 
WHEN PINS 
ARE PARALLEL 



.264 ±.004 



(6.71 t .10) 



.010 t .002 
(.254 t .050) 
.340 t 020 



(8.64 ±.50) I I 

Governing dimensions are in inches. Dimensions in parentheses 
are metric (mm) and are approximate. 

"Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



HOW TO ORDER 
41 16 T 

Model - 



002 - 2222 FAB 



(41 = Molded Dip) 
Number of Pins — 
Physical Config. - 
•T = Thin Film 



Electrical Configuration — 
•002 = Bussed «001 

Resistance Code • 



Isolated 



•First 3 digits are significant 
•Fourth digit represents the 
number of zeros to follow. 

Absolute Tolerance Code 

•B = ±0.1 % »F = ±1 % 

•D = ±0.5% 

Temperature Coefficient Code 

•A = ±100ppm/°C »C = ±25ppm/°C 
♦B = ±50ppm/°C 

Ratio Tolerance (Optional) 

•A = ±0.05% to R1 »B = ±0.1 % to R1 
•D = ±0.5% to R1 

Consult factory for other available options. 

s are subject to change without notice. 



Model 4100T 

B® Resistor Networks 



ISOLATED RESISTORS 
(001 CIRCUIT) 

Available in 8, 14, 16, 18, and 20 Pin 



ISOLATED RESISTORS 001 CIRCUIT 

14 8 




1 7 



These models incorporate 4, 7, 8, 9, or 
1 thin-film resistors of equal value, 
each connected between a separate pin. 

Power Rating per Resistor 0.2 watt 

Resistance Range 50 to 1 00K ohms 



BUSSED RESISTORS 
(002 CIRCUIT) 

Available in 8, 14, 16, 18, and 20 Pin 

BUSSED RESISTORS 002 CIRCUIT 




1 7 



These models incorporate 7, 13, 15, 17, 
or 1 9 thin-film resistors of equal value, 
each connected by a common pin. 

Power Rating per Resistor 0.12 watt 

Resistance Range 50 to 50K ohms 



Specifications are subject to change without notice. 
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POURNS 



THIN FILM RESISTOR NETWORK 
MOLDED SIP/LOW, MEDIUM AND HIGH 
PROFILE, 6, 8, 9, 10, AND 11 PIN 

■ Low profile provides compatibility with DIPs 

■ Also available in medium profile (4300S) and high profile (4300K) 

■ Marking on contrasting background 

■ Custom circuits available per factory 



Model 4300T, S, K Series 

Resistor Networks 



Electrical Characteristics 

Resistance Range 

Bussed 49.9 to 100K ohms 

Isolated 20 to 200K ohms 

Series 20 to 100K ohms 

Resistance Tolerance 
±0.1%, ±0.5%, ±1% 

Temperature Coefficient 

±100ppm/°C, ±50ppm/°C, 

±25ppm/°C 

Temperature Range 

-55°C to +125°C 

TCR Tracking ±5ppm/°C 

Maximum Operating Voltage 50V 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX. 

Thermal Shock and 

Power Conditioning 0.1 % 

Low Temperature Operation 0.25% 

Short Time Overload 0.1 % 

Terminal Strength 0.25% 

Resistance to Soldering Heat 0.1 % 

Moisture Resistance 0.1 % 

Mechanical Shock 0.25% 

Vibration 0.25% 

Life 0.50% 

High Temperature Exposure 0.20% 

Low Temperature Storage 0.10% 

Insulation Resistance 
10,000 megohms minimum 

Physical Characteristics 

Body Material Flammability 

Conforms to UL94V-0 

Lead Frame Material 

Copper, solder coated 

Body Material 

Novolac epoxy 



PACKAGE POWER TEMPERATURE 
DERATING CURVE (Low Profile, 4300T) 



1.75 
1.50 



(0 1 25 
1 
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T — 
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25 70 125 150 

AMBIENT TEMPERATURE ( °C ) 



Package Power Ratings at 70°C 





T 


S 


K 


4304 




.... 0.60... 


0.80 watts 


4306 


... 0.75 


.... 0.90... 


1.20 watts 


4308 


.. 1.00 


.... 1.20... 


1 .60 watts 


4309 


.. 1.13 .... 






4310 


..1.25 


....1.50... 


2.00 watts 


4311 


.. 1.38 .... 




watts 



TYPICAL PART MARKING 
Represents total content. Layout may vary. 



PART 

NUMBER\„ 



CIRCUIT 



PIN ONE 
INDICATOR 



1003BB 

iff 

L I Ml 



RESISTANCE 
CODE 



DATE CODE 



MANUFACTURER'S 
TRADEMARK 



4300T 



T08i ft 
(27.53) 

.884 . 
(22.45) 

.584 
(14.83)" 



MAX. 



.015 +.005/ - 000 
(.381 + .127/ -.000) 



.984 



(24 .99) 
.784 



MAX.— 



(19.92) 



PIN #1 REF 



T 

TT 



.195 
(4.95) 
MAX. 

i 



.135 + .015/ 



(3.43 + .38/ - 
.040 ± .005 



.010 t 



25) 



! I 



(1.02 ±.12) 
.01 9 ±.002 



.100 ±.003- 
(2.54 ± .07) 

TYP. 
N0N-ACCUM. 



(.483 ± .050) 



3 ± .004 



TYP. 



(2.16 ±.10) 



.0425 ± .002 



Governing dimensions are in inches. Dimensions in 
are metric (mm) and are approximate. 



'Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



HOW TO ORDER 
4311 T 

Model - 



101 - 2222FAB 



(43 = Molded SIP) 
Number of Pins — 



Physical Config, 
•T = Low Profile Thin Film 
•S = Medium Profile Thin Film 
•K = High Profile Thin Film 

Electrical Configuration 

•101 = Bussed 
• 102 = Isolated 
•106 = Series 

Resistance Code ■ 



•First 3 digits are significant 
•Fourth digit represents the 
number of zeros to follow. 

Absolute Tolerance Code 

•B = ±0.1% «F = ±1% 

•D = ±0.5% 

Temperature Coefficient Code 

•A = ±1 00ppm/°C «C = ±25ppm/°C 
•B = ±50ppm/°C 

Ratio Tolerance (Optional) 

•A = ±0.05% to R1 »D = ±0.5% to R1 
•B = ±0.1%toR1 



Consult factory for other available options. 



Specifications are subject to change without notice. 



Model 4300T, S, K Series 

Resistor Networks 



ISOLATED RESISTORS 
(102 CIRCUIT) 
Available in 6, 8, 10 Pin 



ISOLATED RESISTORS 



102 CIRCUIT 




These models incorporate 3, 4, or 5 
isolated thin-film resistors of equal 
value, each connected between a 
separate pin. 

Power Rating per Resistor 

" 0.18 watt 

o 0.20 watt 

K 0.25 watt 

Resistance Range 20 to 200K ohms 



BUSSED RESISTORS 
(101 CIRCUIT) 

Available in 6, 8, 9, 10, 11 Pin 



BUSSED RESISTORS 



101 CIRCUIT 




1 



These models incorporate 5, 7, 8, 9, or 
1 thin-film resistors of equal value, 
each connected between a separate pin. 



Power Rating per Resistor 

T 0.10 watt 

S 0.1 2 watt 

K 0.15 watt 

Resistance Range... 49.9 to 100K ohms 



SERIES CIRCUIT 
(106 CIRCUIT) 

Available in 6, 8, 9, 10, 11 Pin 



SERIES CIRCUIT 



106 CIRCUIT 




These models incorporate 5, 7, 8, 9, or 
10 thin-film resistors of equal value, 
each connected in a series. 



Power Rating per Resistor 

T 0.10 watt 

S 0.12 watt 

K 0.15 watt 

Resistance Range 20 to 1 00K ohms 



127 




THIN FILM RESISTOR NETWORK 
CONFORMAL SIP/LOW, MEDIUM AND HIGH 
PROFILE, 4 THROUGH 16 PIN 

■ Low profile provides compatibility with DIPs 

■ Also available in medium profile (4600S) and high profile (4600K) 

■ Marking on contrasting background 

■ Custom circuits available per factory 



Model 4600T, S, K Series 

B® Resistor Networks 



Electrical Characteristics 

Resistance Range 

Bussed 49.9 to 100K ohms 

Isolated 20 to 200K ohms 

Series 20 to 100K ohms 

Resistance Tolerance 
±0.1%, ±0.5%, ±1% 

Temperature Coefficient 

±100ppm/°C, ±50ppm/°C, 

±25ppm/°C 

Temperature Range 

-55°C to +125°C 

TCR Tracking ±5ppm/°C 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX. 

Thermal Shock and 

Power Conditioning 0.1 % 

Low Temperature Operation 0.25% 

Short Time Overload 0.1 % 

Terminal Strength 0.25% 

Resistance to Soldering Heat 0.1 % 

Moisture Resistance 0.1 % 

Mechanical Shock 0.25% 

Vibration 0.25% 

Life 0.5% 

High Temperature Exposure 0.2% 

Low Temperature Storage 0.1 % 

Insulation Resistance 
10,000 megohms minimum 

Physical Characteristics 

Body Material Flammability 

Conforms to UL94V-0 

Body Material Epoxy resin 



PACKAGE POWER TEMPERATURE 
DERATING CURVE (Low Profile, 4600T) 



1.75 
1.50 



^ 1.25 
5 1.00 
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AMBIENT TEMPERATURE ( °C ) 

Package Power Ratings at 70°C 

T S K 

4604 0.50 0.60 0.8 

4605 0.63 0.75 1.0 



4606. 
4607. 
4608. 
4609. 
4610. 
4611 . 
4612. 
4613. 
4614. 
4615. 
4616. 



0.75. 
0.88. 
1.00. 
1.13. 
1.25. 
1.38. 
1.50. 
1.63. 
1.75., 



. 0.90. 
. 1.05. 
. 1.20. 
. 1.35. 
. 1.50. 
. 1.65.. 
. 1.80. 
. 1.95. 
,2.10., 
.2.18.. 
.2.26., 



.1.2 
. 1.4 
. 1.6 
. 1.8 
.2.0 
.2.2 
. 2.4 
. 2.6 
.2.8 
. 3.0 
,3.2 



watts 
watts 
watts 
watts 
watts 
watts 
watts 
watts 
watts 
watts 
watts 
watts 
watts 



TYPICAL PART MARKING 
Represents total content. Layout may vary. 



PART CIRCUIT 
NUMBER V__^_/ABS0LUTE 
RFSIRTANHF— 4-2203bc-^T TOLERANCE 

SoDSrflpR^ 'ODE 

/ll/ll II II DATE CODE 
PIN ONE' 

INDICATOR MANUFACTURER'S 
TRADEMARK 



4600T 



B0TH 



• A 1 

MAXIMUM 



Tff #1 iTTYYY 



REF. 
MAX. J49_ 
ENDS (1.24)" 
.020 t. 002 
(.508 ±.050) 
.100 ±.003' 



(2.54 ±.07) 

TYP. 
N0N-ACCUM. 




01 5/ -.010 



(3.43 + .38/ - .25) 



IrT 



.098 
(2.49) 



MAX. 



JL_ .010 ±.002 

(.254 ±.050) IYH 



Pin 


A Maximum 


Count 


Inches (mm) 


4 


.398 (10.11) 


5 


.498 (12.65 


6 


.598 (15.19) 


7 


.698 (17.73) 


8 


.798 (20.27) 


g 


.898(22.81) 


10 


.998 (25.35) 


11 


1 .098 (27.89) 


12 


1.198(30.43) 


13 


1 .298 (32.97) 


14 


1.398(35.51) 


15 


1.498(38.05) 


16 


1.598(40.59) 



Maximum package length is equal to .100" (2.54mm) times the 
number of pins, less .002" (.005mm.) 



Governing dimensions are in inches. Dimensions in 
are metric (mm) and are approximate. 

'Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



HOW TO ORDER 

4611 T-101 -2222FAB 

Model - 



(46 = Conformal SIP) 
Number of Pins 



Physical Config. 

•T = Low Profile Thin Film 
•S = Medium Profile Thin Film 
•K = High Profile Thin Film 

Electrical Configuration 

•101 = Bussed 
•102 = Isolated 
• 106 = Series 

Resistance Code 

•First 3 digits are significant 
•Fourth digit represents the 
number of zeros to follow. 

Absolute Tolerance Code 

•B = ±0.1% «F = ±1% 

•D = ±0.5% 

Temperature Coefficient Code 

•A = ±1 00ppm/°C «C = ±25ppm/°C 
•B = ±50ppm/°C 



Ratio Tolerance (Optional) 

•A = ±0.05% to R1 «D = ±0.5% to R1 
•B = ±0.1%toR1 



Consult factory for other available options. 



Model 4600T, S, K 



Resistor Networks 



ISOLATED RESISTORS 
(102 CIRCUIT) 

>in 4, 6, 8, 10, 12, 14, 16 Pin 



ISOLATED RESISTORS 



102 CIRCUIT 




These models incorporate 2 to 8 
isolated thin-film resistors of equal 
value, each connected between a 
separate pin. 

Power Rating per Resistor 

T 0.1 8 watt 

S 0.20 watt 

K 0.25 watt 

Resistance Range 20 to 200K ohms 



BUSSED RESISTORS 

(101 CIRCUIT) 

Available in 4 through 16 Pin 



BUSSED RESISTORS 



6 
1 



These models incorporate 3 to 15 
thin-film resistors of equal value, each 
connected between a separate pin. 



Power Rating per Resistor 

T 0.10 watt 

S 0.1 2 watt 

K 0.15 watt 

Resistance Range... 49.9 to 100K ohms 



SERIES CIRCUIT 

(106 CIRCUIT) 

Available in 4 through 16 Pin 



SERIES CIRCUIT 



106 CIRCUIT 




These models incorporate 3 to 15 
thin-film resistors of equal value, each 
connected in a series. 



Power Rating per Resistor 

T 0.10 watt 

S 0.12 watt 

K 0.15 watt 

Resistance Range 20 to 1 00K ohms 
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THIN FILM REbloTOH NETWORK 


SOL WIDE BODY GULL WING/ 


16 AND 20 PIN 




■ Increased lead density 


POURNS 


■ Custom circuits available per factory 



Model 4400T 

^® Resistor Networks 



Electrical Characteristics 

Resistance Range 10 to 1 50K ohms 

Resistance Tolerance 

±0.1%, ±0.5%, ±1% 

Temperature Coefficient 

±100ppm/°C, ±50ppm/°C, 

±25ppm/°C 

Temperature Range 

-55°Cto+125°C 

TCR Tracking ±5ppm/°C 

Maximum Operating Voltage 50V 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX 

Thermal Shock 0.1% 

Low Temperature Operation 0.25% 

Short Time Overload 0.1 % 

Resistance to Soldering Heat 0.1 % 

Moisture Resistance 0.5% 

Mechanical Shock 0.25% 

Life 0.5% 

Insulation Resistance 
10,000 megohms minimum 

Physical Characteristics 

Lead Frame Material 

Copper, solder coated 

Body Material Flammability 

Conforms to UL94V-0 

Body Material Novolac Epoxy 



PACKAGE POWER TEMPERATURE 
DERATING CURVE 



2.00 
1.75 
co 150 
5 1.25 
1.00 
.75 
.50 
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25 70 125 150 

AMBIENT TEMPERATURE ( °C ) 

Package Power Ratings at 70°C 

441 6T 1.60 watts 

4420T 2.00 watts 

TYPICAL PART MARKING 
Represents total content. Layout may vary. 

PART CIRCUIT 
NIIMRFH. . . L- ^ ,Tf CODE 
RESISTANCE 



CODE (4 DIGIT) 

PIN ONE/ 
INDICATOR 



4416T-002 

) ABSOLUTE 



fVITuX^ TOLERANCE CODE 



N 



DATE CODE 
-MANUFACTURER'S 
TRADEMARK 



.295 i .003 
(7.493 ±.076) 

rflRRRHRHFAS, 



.016 ±.001 



.407 ± 010 
(10.34 ±.25) 



(.406 t .025) 



.410 ±.002 



(10.41 ±.05) 



.510 ±.002 



(12.95 ±.05) 



□DDDDDD DH " 

.050 ± .003* 



.005 



(1.27 ±.076) 
.005/ - .000 



TYP. 



.104 

' (2.65) 



(.127+ .127/- .000) 



MAX. 



'MAX.^ 



.01 2 + .000/ -.003 
(.305 + .000/ - .076) 

. .037 t. 01 3/ 



.014 



(.94 + .33/ -.35) 

Governing dimensions are in inches. Dimensions in 
are metric (mm) and are approximate. 



"Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



HOW TO ORDER 

44 16 T - 002 

Model - 



2222 FAB 



(44 = SOL Wide 
Body Gull 
Wing) 

Number of Pins - 

Physical Config. - 
•T = Thin Film 

Electrical Configuration - 
•002 = Bussed 
•001 = Isolated 

Resistance Code 



•First 3 digits are significant 
•Fourth digit represents the 
number of zeros to follow. 

Absolute Tolerance Code 

•B = ±0.1% »F = ±1% 

•D = ±0.5% 

Temperature Coefficient Code 

•A = ±1 00ppm/°C «C = ±25ppm/°C 
•B = ±50ppm/°C 



Ratio Tolerance (Optional) 

•A = ±0.05% to R1 »D = ±0.5% to R1 
•B = ±0.1%toR1 

Consult factory for other available options. 



: to change without notice. 



Model 4400T 

Resistor Networks 



■ 



ISOLATED RESISTORS 
(001 CIRCUIT) 
Available in 16 and 20 Pin 

ISOLATED RESISTORS 001 CIRCUIT 

16 9 



These models incorporate 8 or 1 
thin-film resistors of equal value, each 
connected between a separate pin. 

Power Rating per Resistor 0.15 watt 

Resistance Range 10 to 150K ohms 



BUSSED RESISTORS 
(002 CIRCUIT) 
Available in 16 and 20 Pin 



BUSSED RESISTORS 
16 
O 




These models incorporate 15 or 19 
thin-film resistors of equal value, each 
connected by a common pin. 

Power Rating per Resistor 0.10 watt 

Resistance Range 10 to75Kohms 
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THIN FILM RESISTOR NETWORK 
SOM MEDIUM BODY GULL WING/ 
14, 16, 18, AND 20 PIN 

■ Increased lead density 

■ Custom circuits available per factory 


POURNS 





Model 4800T 

B® Resistor Networks 



Electrical Characteristics 

Resistance Range 10 to 100K ohms 

Resistance Tolerance 

±0.1%, ±0.5%, ±1% 

Temperature Coefficient 

±100ppm/°C, ±50ppm/°C, 

±25ppm/°C 

TCR Tracking ±5ppm/°C 

Temperature Range 

-55 Cto+125°C 

Maximum Operating Voltage 50V 

Environmental Characteristics 

TESTS PER MIL-STD-202 AR MAX 

Thermal Shock ...0.1% 

Low Temperature Operation 0.25% 

Short Time Overload 0.1 % 

Resistance to Soldering Heat 0.1 % 

Moisture Resistance 0.1% 

Mechanical Shock 0.25% 

Life 0.5% 

Insulation Resistance 
10,000 megohms minimum 

Physical Characteristics 

Lead Frame Material 

Copper, solder coated 

Body Material Flammability 

Conforms to UL94V-0 

Body Material Novolac Epoxy 



PACKAGE POWER TEMPERATURE 
DERATING CURVE 



1.75 
1.50 



^ 1.25 

3 loo 
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25 70 125 150 

AMBIENT TEMPERATURE ( °C ) 

Package Power Ratings at 70°C 

481 4T 1.12 watts 

481 6T 1.28 watts 

481 8T 1.44 watts 

4820T 1.60 watts 

TYPICAL PART MARKING 
Represents total content. Layout may vary. 

PART CIRCUIT 
N.IMRFR ,_ h . .tr CODE 

ABSOLUTE 
TOLERANCE CODE 
DATE CODE 

INDICATOR MANUFACTURER'S 
TRADEMARK 





.490 ± .005 



(12.45 ±.12) 
.390 ± .005 



(9.91 1. 12) 



TYP. 



.540 ± .005 



(13.72 ±.12) 
.440 ± .005 



(11.18 * .12) 



.005 + .005/ - .000 



Eooo553:ffi 

050 1 .005" 
(1.27 ± .050) 



TYP. 



(.13 + .12/ -.00) 

.080 ± .005 
(2.03 ±.12) 



.01 2 + .000/ -.004 



R = .008" TYP. v (.305 + .000/ -.101) 

8° MAX.^ll 
.024 ±.004 II 



T 



(.611 ±.101) 



Governing dimensions are in inches. Dimensions in parentheses 
are metric (mm) and are approximate. 



HOW TO ORDER 

48 16 T - 002 

Model 1 

(48 = SOM Medium 

Body Gull 

Wing) 

Number of Pins 

Physical Config. — 
•T = Thin Film 

Electrical Configuration - 
•002 = Bussed 
•001 = Isolated 

Resistance Code 



2222FAB 



•First 3 digits are significant 
•Fourth digit represents the 
number of zeros to follow. 

Absolute Tolerance Code 

•B = ±0.1% «F = ±1% 

•D = ±0.5% 

Temperature Coefficient Code 

•A = ±1 00ppm/°C «C = ±25ppm/°C 
•B = ±50ppm/°C 



Ratio Tolerance (Optional) 

•A = ±0.05% to R1 «D = ±0.5% to R1 
•B = ±0.1%toR1 



Consult factory for other available options. 



Model 4800T 



Resistor Networks 



ISOLATED RESISTORS 
(001 CIRCUIT) 

Available in 14, 16, 18, and 20 Pin 

ISOLATED RESISTORS 001 CIRCUIT 

14 8 



These models incorporate 7, 8, 9, or 10 
thin-film resistors of equal value, each 
connected between a separate pin. 

Power Rating per Resistor 0.10 watt 

Resistance Range 10 tolOOKohms 



BUSSED RESISTORS 
(002 CIRCUIT) 

Available in 14, 16, 18, and 20 Pin 



BUSSED RESISTORS 002 CIRCUIT 

14 






These models incorporate 13, 15, 17 or 
19 thin-film resistors of equal value, 
each connected by a common pin. 

Power Rating per Resistor 0.08 watt 

Resistance Range 10 to 50K ohms 



Specifications are subject to change without notice. 



133 




THIN FILM RESISTOR NETWORK 
SON NARROW BODY GULL WING/ 
8, 14 AND 16 PIN 

■ Low noise characteristics 

■ Thin film precision 

■ JEDEC standard package for pick and place 

■ Custom circuits available per factory 




Model 4K00T 

B® Resistor Networks 



Electrical Characteristics 

Resistance Range 10 to 100K ohms 

Resistance Tolerance 

±0.1%, ±0.5%, ±1% 

Temperature Coefficient 

±100ppm/°C, ±50ppm/°C, 

±25ppm/°C 

Temperature Range 

-55°C to +125°C 

TCR Tracking ±5ppm/°C 

Maximum Operating Voltage 50V 

Environmental Characteristics 

TESTS AR MAX. 

Thermal Shock 0.1% 

Physical Characteristics 
Lead Frame Material 
Copper, solder coated 



PACKAGE POWER TEMPERATURE 
DERATING CURVE 



1.75 
1.50 



CO 1-25 
3 1.00 
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25 70 125 150 

AMBIENT TEMPERATURE ( °C ) 

Package Power Ratings at 70°C 

4K08T 0.40 watts 

4K14T 0.45 watts 

4K16T 0.48 watts 



TYPICAL PART MARKING 
Represents total content. Layout may vary. 



RESISTANCE — 
CODE (4 DIGIT) 



CIRCUIT 

i n n ji n 



PART 

NIIMRFR- - AC. CODE 

™>» " i ABSOLUTE 

TOLERANCE CODE 



I t l U U I . 

-MAN 



PIN ONE 7 / V DATE CODE 

INDICATOR MANUFACTURER'S 
TRADEMARK 



.050 ± .005 



(1.27 ±.127) 



.193 ± .003 



.01 6 ±.003 
' (.41 ± .08) 



(4.90 ±.08) 
.341 ± .004 



(8.66 ±.10) 
.390 ± .004 



(9.91 ±.10) 



1 



.154 ±.004 
(3.91 ± .10) 



.064 ± .004 



(1.63 ±.10) 



.010 ±.002 



(.25 t .05) 

.237 ± .001 
J~ (6.02 ±.18 



.025 ±.010 
(.635 ± .254) 



Governing dimensions are in inches. Dimensions in 
are metric (mm) and are approximate. 



•Terminal centerline to centerline measurements made at point of 
emergence of the lead from the body. 



HOW TO ORDER 
4K14T 

Model 1 

(4K = SON Narrow 

Body Gull 

Wing) 

Number of Pins — 

Physical Config. — 
•T = Thin Film 

Electrical Configuration ■ 
•002 = Bussed 
•001 = Isolated 



002 - 2222 FAB 



Resistance Code 

•First 3 digits are significant 
•Fourth digit represents the 
number of zeros to follow. 

Absolute Tolerance Code 

•B = ±0.1% »F = ±1% 

•D = ±0.5% 

Temperature Coefficient Code 

•A = ±1 00ppm/°C «C = ±25ppm/°C 
•B = ±50ppm/°C 



Ratio Tolerance (Optional) 

•A = ±0.05% to R1 «D = ±0.5% to R1 
•B = ±0.1%toR1 

Consult factory for other available options. 



Specifications are subject to change without notice. 



Model 4K00T 

^* Resistor Networks 



ISOLATED RESISTORS 
(001 CIRCUIT) 
Available in 8, 14, 16 Pin 



ISOLATED RESISTORS 001 CIRCUIT 

14 8 




1 7 



These models incorporate 4, 7, or 8 
thin-film resistors of equal value, each 
connected between a separate pin. 

Power Rating per Resistor 0.10 watt 

Resistance Range 10 tolOOKohms 



BUSSED RESISTORS 
(002 CIRCUIT) 
Available in 8, 14, 16 Pin 

BUSSED RESISTORS 002 CIRCUIT 




1 ? 



These models incorporate 7, 1 3 or 1 5 
thin-film resistors of equal value, each 
connected by a common pin. 

Power Rating per Resistor 0.08 watt 

Resistance Range 10 to 30K ohms 



POURNS 



EMI/RFI FILTERS 
601 Series 

For product specifications, see pages 1 16 and 117. 

GENERAL DESCRIPTION 

Continual advances in digital IC technology are creating 
stringent demands on EMI/RFI levels in equipment. 

EMI/RFI low pass filters are required in personal 
computers, data terminals, test equipment and process 
controllers for high frequency suppression into or out of 
electronic equipment. 

FILTER SELECTION 

AND DESIGN CONSIDERATIONS 

The "roll-off" frequency fc, defined as the frequency at 
which the filter passes one-half the power it receives at its 
input terminal, can be specified from the low megahertz 
range up to about 100MHz. This frequency, also known as 
the "-3 dB" frequency, will be determined by the R and C 
values chosen. Custom resistor and capacitor values are 
available to optimize system performance. 

The specification of these values will depend on con- 
straints relating to noise frequencies, system performance 
and driver loading. The following procedure is suggested to 
choose appropriate values of R and C. 

The first step is to determine the desired roll-off 
frequency of the filter, which will lie between the signal 
frequency and the dominant frequencies of the EMI/RFI 
noise. By determining the pole of the filter (setting the 
denominator of the transfer function equal to zero), the 
roll-off frequency can be expressed in terms of R and C: 



^c = 



R s + R L + 2R 
2reC(R + R S )(R + R L ) 



Furthermore, the RC combination must be chosen so 
that the additional RC time delay will not result in exceeding 
the sampling window of the receiving IC, due to excessive 
lengthening of signal rise and fall times. 

Rise time from 10% to 90% of the waveform amplitude 
can be calculated in terms of the circuit's RC time constant 
using the 1 -exp (-t/RC) relationship for a charging capaci- 
tor. At 10%, t L = 0.1 time constants, and at 90%, t H = 2.3 
time constants. "Time constant" equals Rt n C, where R tn is 
the Thevenin-equivalent resistance as seen by the capacitor. 

Therefore, equating the difference in the two times to 
the maximum tolerable rise (or fall) time: 

*max = t H- t L = 22R th c 



tmax - 22 



(R + R S )(R + R L )C 
R s + R[_ + 2R 



A final consideration is the insertion loss. As mentioned 
previously, the voltage drop across the two resistors will 
attenuate the voltage reaching the load. Normally, logic high 
and low levels will still be within valid limits. The signal 
attenuation can be minimized by choosing small R values 
relative to the load impedance. Typical values for R range 
from 1 to 50 ohms. 



BOURNS LOW-PASS FILTERS FOR 
EMI/RFI SUPPRESSION 



LT ,>3~ tt J~ it J~ tt 3~ 



o 
o 



i-T" i kT (k T it 3~ lh T lh T ly 3~LT 



NO. OF LINES 


BOURNS P/N 


PACKAGE 


7 


4118R-601-RC/CC 


DIP 


8 


4120R-601-RC/CC 


8 


4420P-601-RC/CC 


Wide Body SMD 



STANDARD RESISTANCE/CAPACITANCE VALUES 
AND CODES 



RC 


R 


cc 


c 


250 


25n 


500 


50pF 


270 


27Q 


101 


100pF 


470 


47Q 


181 


180pF 


820 


82Q. 


201 


200pF 


101 


ioon 







bpeciTications are suoject to change without notice. 



POURNS 



EMI/RFI FILTERS 
601 Series 



REDUCING EMI/RFI 

The radiation of electromagnetic interference and radio 
frequency interference (EMI/RFI) to the environment is a 
pressing concern for many manufacturers of electronic 
equipment. According to FCC regulations (Parts 15 and18), 
emissions must not exceed certain maximum levels depend- 
ing on whether the equipment is for strictly industrial use or 
also for residential use. A graphical representation of these 
limits is shown in Figure 1. Similar restrictions apply to 
equipment sold in Europe (VDE 0871, a West German stan- 
dard), Japan (VCCI), and to the military (MIL-STD-461/462.) 



225 
200 
175 
S 150 

I- 

I 100 



- 75 
o 



□: 50 
25 



— F.C.C. LIMIT FOR CLASS A (INDUSTRIAL) EQUIPMENT AT 30 METERS. 
- F.C.C. LIMIT FOR CLASS B (MASS MARKET) EQUIPMENT AT 3 METERS. 



ib in liii l i 



J I L 



J L 



J L 



25 54 88 108 136 174 216 300 400 470 1000 
FREQUENCY IN MEGAHERTZ 



Figure 1. 
F.C.C. radiation limits for class A 
and class B computing devices 



Several approaches are available today to control 
EMI/RFI emissions, including grounded metal enclosures, 
shielded cables, judicious component placement and inter- 
connect designs, power-supply decoupling, and low-pass 
filtering of signal lines. 

Low-pass filtering can be effective for EMI/RFI filtering 
when the noise components to be rejected occur at fre- 
quencies higher than the signal frequency (to be passed). 
For these situations, Bourns has developed low-pass 
resistor-capacitor filter networks which are ideal for board- 
level EMI/RFI filtering. 

A typical application would be to filter signal lines 
between RS-232 drivers and their corresponding connec- 
tors. In such low to medium frequency applications, these 
networks represent a more useful (and economical) solution 
than inductive type filters such as ferrite beads. In fact, 
ferrite beads become mostly ineffective below 10MHz. 

The basic "T" configuration (Figure 2) is a standard R-C 
network available in versions for 7 or 8 input lines. The 8 
input-line version is available in both through-hole DIP and 
surface-mount models. 




Figure 2. 
basic T-Filter configuration 



Under steady state conditions, the capacitor C offers an 
infinite impedance to the DC component of the input wave- 
form (which will be assumed for the moment to be entering 
from the left side). Thus, the DC component of the signal 
voltage is passed to the load, but reduced in value by the 
voltage drop across the two resistors. 

The impedance of C becomes lower at higher (noise) 
frequencies. Thus, the noise component of the signal faces a 
voltage divider consisting of the first resistor (R) and C. At 
the high frequencies of the noise component, R will be much 
greater than the impedance of C, therefore, most of the 
noise voltage will be dropped across the resistor. Almost no 
noise current flows through the load and, therefore, will 
hardly affect the DC voltages (i.e., the signal) across the 
load. 

Since the filter is symmetric, its principle of operation is 
the same for waveforms traveling in the opposite direction, 
in which case the voltage divider is formed by the second 
resistor and the capacitor. Such a symmetrical design is use- 
ful for filtering signals on a bidirectional bus. 

Assuming purely resistive source and load impe-dances, 
the transfer function is given by: 



Vout 



Vin 



y'coC(R + R S )(R + R L ) + (R s + R L + 2R) 



Specifications are subject to change without notice. 
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RC TERMINATOR NETWORKS 
700 Series 

For product specifications, see pages 118 and 119. 

GENERAL DESCRIPTION 

This series of RC Networks is designed to eliminate 
transmission line effects, such as signal reflections and 
ringing which influence high speed CMOS. The Networks 
capacitor blocks DC currents while acting as a short circuit 
during signal transmissions, thus reducing power consump- 
tion. The capacitor also holds the bus at the last logic level 

... 
to avoid excessive currents. 

BLOCK DIAGRAM OF CPU/BUS CONFIGURATION 

TERMINATION NETWORKS 



CPU 




BUS TERMINATION APPLICATIONS OF 
BOURNS NETWORKS 

At high frequencies, the traces on a printed circuit 
board act as transmission lines — in which impedance 
mismatches can cause distortion of signals on that line. 
Terminating the lines with resistor or resistor-capacitor 
networks provides the means to match impedances and 
reduce signal distortion. 




SOURCE 



LOAD 



5nsAJIv. 



HC00 



> 



2' LINE 

z = ioon 



100O 



:100pF 



Bus termination (in this case, AC termination technique) 
considerably reduces overshoots and ringings. 

Transmission lines require termination when the time it 
takes the signal to travel from one end of the line to the other 
(the propagation delay) amounts to 1/2 or more of the edge 
rate of the signal (signal rise time or fall time). In other words, 
termination is required when: 



■pd 



> (1/2)Te T e = edge rate 

"Tpd = propagation delay 



Present high-speed logic families have typical rise times 
of 2 nanoseconds, while the propagation delay of a common 
PCB is about 1 .77 ns per foot. Applying the above relation- 
ship, a transmission line will require termination if it is longer 
than 7 inches. 

High performance systems will commonly need Bourns 
termination networks for CPU address, data, and control 
lines. In addition, clock inputs, write and read strobe lines, 
chip select or output enable lines of high speed devices 
such as static RAMs, PROMs, and PLDs will also need 
termination networks. 



TERMINATION 
TECHNIQUE 


TYPICAL 
POWER 
USAGE 


ADDS 
DELAY 


RESISTOR 
VALUE 


CAPACITOR 
VALUE 


AC 


MEDIUM 


NO 


z 


200-500pF 
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POURNS 



RC TERMINATOR NETWORKS 
700 Series 



For designers developing high performance systems, 
exact termination resistances which account for line loading 
may be desirable. This resistance (or equivalent resistance) 
can be calculated using the formula: 



R term 



V 1+C d /C 



where Z Q is the characteristic impedance of the line, is 
the total capacitance associated with the receiving devices 
(typically 5 pF per input gate) or other loads off the line, and 
C D is the intrinsic capacitance of the line. 

The series termination technique suppresses reflections 
at the driving device should any waveforms be reflected 
back from the driven end of the line. Series termination 
preserves power since there is no current path to ground or 
Vcc as in the other methods. However, this technique 
results in incident signals that transition slowly. It is also not 
appropriate for distributed loads due to the half-amplitude 
waveforms which exist at intermediate points along the line. 

AC termination represents a compromise between 
power consumption and effect on performance. Its principle 
of operation is similar to parallel termination, but the capaci- 
tor blocks the DC component of the signal, thus reducing 
power consumption. However, the effectiveness of this 
method depends on the frequency and duty cycle of the 
application. AC termination also can be an expensive 
technique if implemented using discrete components rather 
than a network. 

TYPICAL USAGE 

While not every address, data and control line may 
require pull-up/pull-down or termination as part of the 
system's design, the table below shows common practice 
for some popular devices. 













MICRO- 




MICROPROCESSORS 


CONTROLLERS 




68000 


68020 


80286 


80386 


68HC11 


8051 


No. address lines 


23 


32 


24 


32 






Termination 





32 





32 






No. data lines 


16 


32 


16 


32 






Termination 





32 





32 






No. control lines 


21 


27 


13 


15 






Termination 





27 





15 






Total I/O lines 


60 


91 


53 


79 


38 


32 


Termination 





91 





79 










NO. OF LINES 


BOURNS P/N 


PACKAGE 


7 


4608H-701-RC/CC 


High Profile 
Conformal 
SIP 


8 


4609H-701-RC/CC 


9 


4610H-701-RC/CC 



702 




NO. OF LINES 


BOURNS P/N 


PACKAGE 


8 


4610H-702-RC/CC 


High Profile 
Conformal SIP 



For all AC terminators, standard R values are 50, 68, 75 and 100 
ohms. Standard values for C are 47, 100, 500 and lOOOpF. See 
data sheet to select custom combinations of Rand C. 



REFERENCES: 

1. Blood, W.R., MECL System Design Handbook, Motorola, Inc., 1983. 

2. F100K ECL Data Book, Fairchild Semiconductor Corp., 1986. 

3. MECL Device Data, Motorola, Inc., 1987. 
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BOURNS EMITTER COUPLED LOGIC TERMINATOR 
800 Series 

For product specifications, see pages 120 and 122. 



TYPICAL APPLICATION 

A typical application using a Bourns 801 RC Network in 
conjunction with a 10K ECL design is shown below. Vee is 
typically connected to -5.2 volts (10K ECL) or -4.5 volts 
(100K ECL). V cc is typically connected to GND. V tt is 
typically connected to -2.0 volts. The 801 network shown 
below can terminate up to 6 transmission lines and provides 
a 0.01 liF capacitor to reduce cross talk and feedthrough 
effects. 



BOURNS 801 
10K ECL TERMINATOR 




TRANSMISSION 
LINES 



Vtt V* 



TRANSMISSION LINE CONSIDERATIONS 

In high speed circuit applications, the signal propaga- 
tion delay (Tp^) and characteristic impedance (z y along a 
printed circuit board line must be taken into consideration. 
In general, if the two-way delay along the line is greater than 
the rise or fall time of the signal, then controlled impedance 
techniques (i.e., termination) must be utilized to prevent 
undesirable ringing or over- and undershoots. The delay and 
impedance can be calculated by knowing the intrinsic induc- 
tance (L ) and capacitance (C ) of the line: 



Tpd= ^L C 
Z = Vlq/Cq 



140 



The actual, effective delay and impedance due to 
loading from stubs or additional devices off the line will be: 



T pd'= T pd^ 1+C d/C 



4 



Zo 



1 + (C d /C ) 



Where C = intrinsic capacitance of the line 

Cd = capacitance due to loading and stubs 
off the line 
T pc j = basic propagation delay of the line 
Z = basic impedance of the line 

To formulate a guideline for when line termination is 
necessary, take the ratio of the rise time or fall time and the 
two-way delay along the line. The maximum length for unter- 
minated lines will result as follows: 



L max - T r 



2T 



Pd 



Where T r = rise or fall time 



T, 



pjj = propagation delay per unit length 



The above equation implies that the faster the edge rate or 
the higher the loading on the line (i.e., higher fanout), the 
more likely that termination will be necessary for a given line 
length. 



PARALLEL TERMINATION 

For maximum circuit performance or distributed loads, 
parallel termination is the most appropriate technique. A 
parallel terminated line uses a resistor connected to -2 volts 
(ECL application) at the receiving end. The resistor value 
matches the characteristic impedance of the line (Z ), there- 
by producing zero reflection at the receiver. In addition, the 
terminating resistor also provides output pull down, so a 
separate pull down resistor at the driving end is unnecessary. 



Specifications are subject to change without notice. 
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BOURNS EMITTER COUPLED LOGIC TERMINATOR 
800 Series 



Bourns 801, 802, and 804 conformal coated SIP 
resistor capacitor networks are designed to terminate 6 
transmission lines using the parallel termination technique. A 
0.01 uF capacitor(s) is provided in each network to help 
maintain a solid Vtt level within the package, mitigating any 
potential cross talk or feedthrough effects. The 804 circuit 
also contains a 0.1 uF capacitor for bypassing the V ee 
supply. 




Parallel Termination Technique 



THEVENIN EQUIVALENT PARALLEL 
TERMINATION 

Parallel termination in ECL applications uses -2.0 volts 
as the terminating voltage. This represents a disadvantage 
since a separate V tt power supply must be available (V ee = 
-5.2 volts, V tt = -2.0 volts). For systems in which a separate 
-2.0 volt supply is not available, the use of a Thevenin 
equivalent arrangement, although resulting in higher power 
consumption, provides a convenient solution. 

Bourns 803 and 805 conformal coated SIP resistor 
capacitor networks are designed to terminate 8 transmission 
lines using the Thevenin equivalent parallel termination tech- 
nique. Again, a 0.1 uF capacitor is provided to help maintain 
a solid Vee level within the package, mitigating any potential 
cross talk or feedthrough effects. The 803 is designed for 
use with 10K ECL whereas the 805 is designed for use with 
100K ECL 



R-l and R 2 are calculated using the following equations: 

R2 = (Vee / V tt rZ 
R 1 =(R 2 *V tt )/(V ee -V tt ) 

For a 1 0K ECL supply voltage of -5.2V and V tt of -2V: 
R 2 = 2.6*Z 
R-, =R 2 /1.6 

For a 1 00K ECL supply voltage of -4.5V and V tt of -2V: 
R? = 2.25*Z n 
R-l = R 2 /1 .25 




Thevenin Equivalent Parallel Termination Technique 



REFERENCES: 

1. Blood, W.R., MECL System Design Handbook, Motorola, 
Inc., 1983. 

2. F100K ECL Data Book, Fairchild Semiconductor Corp., 
1986. 

3. MECL Device Data, Motorola, Inc., 1987. 

4. ECLinPS Data, Motorola, Inc., 1987. 
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POURNS 



DUAL TERMINATOR RESISTOR NETWORK 




The Dual Terminator (or Thevenin equiva- 
lent) Network is commonly used for TTL 
dual-line termination and pulse squaring or 
ECL line terminations. In ECL line termina- 
tor, R2 functions as an emitter pull-down 
resistor and is normally tied to the most 
negative supply voltage to provide proper 
line currents. RI is normally tied to ground 
and functions as the termination resistor 
and in parallel with R2 provides the charac- 
teristic impedance of the transmission line. 
This results in a zero reflection coefficient 
of this line to eliminate reflections. 

The Dual Terminator circuit is available in 
both SIP and DIP configurations, as shown 
below. 



H2< 



R2< 



6 6 6 6 



SIP 



6 6 6 



R2> ?R2? >R2> >R2> >R2> >R2> >R2> 



DIP 

Testing of Dual Terminators 

Since the Dual Terminator circuit has many 
resistors in parallel, a direct pin-to-pin 
measurement for the values of R1 and R2 
can be made using an ohmmeter with 
guard capabilities. 

The function of the guard pin is to apply 
and equal voltage across the adjacent 
(parallel) resistance path. When applied, 
current flow is eliminated allowing an accu- 
rate measurement of the resistor under 
test. 

Using the 8-pin SIP network shown, the 
testing method would be as follows: 

Test R1 Values 

To test the first resistor, connect the ohm- 
meter measurement leads between pin 8 
and 2. Connect the guard lead to pin 1. 
R1 is now guarded and an accurate 
measurement can be made. 



To test the second R1 resistor, connect the 
measurement leads between pin 8 and pin 
3. Connect the guard to pin 1 and make 
the resistance measurement. 

Continue this testing scheme for the 
remainder of the R1 resistors, always 
guarding pin 1 . 

Test R2 Values 

To test the first R2 resistor, connect the 
ohmmeter measurement leads between pin 
1 and pin 2. Connect the guard lead to pin 
8. The first R2 resistor is now guarded and 
an accurate measurement can be made. 

To test the second R2 resistor, connect the 
ohmmeter measurement leads between pin 
1 and pin 3. Connect the guard lead to pin 
8 and make the resistance measurement. 

Continue this testing scheme for the 
remainder of the R2 resistors, always 
guarding pin 8. 



An example of the type of ohmmeter to be 
utilized that incorporates a guarded mea- 
surement capability is the RACAL-DANA 
Model 6000 where the guard pin is the 
"analog low" lead. An additional ohmmeter 
is ESI Model 1 700 where the guard pin is 
labeled "Guard." It must be noted that 
guarded measurements using ohmmeters 
of these types are satisfactory for measure- 
ments up to a ratio of about 10:1 between 
R1 and R2. Above a 10:1 ratio, accuracy is 
degraded and measurements can be incor- 
rect because of inadequate guarding capa- 
bility of the equipment. 

Unguarded Resistance 
Measurements 

In the case where no guarded ohmmeter is 
available, the individual resistors can be 
evaluated by comparing the unguarded 
resistance measurement to the theoretical 
value of the equivalent series-parallel 
circuit and determining the percent of error 
of each resistor. 

: 



Example: 

Network 4608X-1 04-221/331 where R1 values are 220W and R2 values are 330£2. 
Rp = Parallel Resistance of Remaining Circuit (See diagram below.) 
RE = Equivalent Series - Parallel Resistance Seen by Unguarded Meter 

RE = (P8 P2) = R1 ( R2 j RP) = 220(330 + 110) = 146.67tt 

R1 R1+(R2 + Rp) 220 + (330 + 110) 2% Tolerance = ±1 .960* 



RE R2 = (P1-P2) = 



R1 (R2 + Rp) = 3300(220 + 110) = 165i2 
R1 + (R2 + RP) 330 + (220 + 110) 2% Tolerance * ±1 .65£2* 

Rp = _550 = non 
5 



Utilization of these formulas will enable you to determine the equivalent unguarded 
resistance to be expected from any values of R1 and R2 for a Dual Terminator Network. 



*2% tolerance = 



(REri) : 
R1 



i 2 X.02 = 1.96Q 
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SCSI APPLICATIONS 



AMERICAN NATIONAL STANDARD X3 131-1986 



Peripheral devices such as magnetic-disks, printers, 
optical-disks, and magnetic-tapes. 





cc 


COMPUTER 


HOST 
DAPTE 




< 



SCSI BUS 



CONTROLLER 



■ ■ ■ a 



SINGLE INITIATOR, SINGLE TARGET 





cc 


COMPUTER 


HOST 
DAPTE 




< 



SCSI BUS 



CONTROLLER 



CONTROLLER 



SINGLE INITIATOR, MULTIPLE TARGET 



COMPUTER 



SCSI BUS 



COMPUTER 





cc 


COMPUTER 


ISO 




-1 



CONTROLLER 



CONTROLLER 
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USE BOURNS NETWORKS TO: 

• Provide the terminating resistors required for SCSI 
implementation. 

• Optimize signal transmission by eliminating overshoot 
and ringing. 

• Minimize space and routing problems, and reduce 
manufacturing cost per installed resistive function. 

• Increase board yields and reliability by reducing 
component count. 



Specifications are subject 



without notice. 



TERMINATION OF THE SCSI BUS 

The Small Computer System Interface follows American 
National Standard which provides the mechanical, electrical, 
and functional requirements for an input/output bus to 
connect small computers with a variety of peripheral devices. 
The most common application of this bus is to connect small 
computers with disk drive (mass storage) units. 

The primary resistor network application in SCSI busses 
is line termination. The termination method is specified in 
ANSI X3. 131-1986 as either a Thevenin equivalent dual 
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SCSI APPLICATIONS 



terminator configuration (Fig. 1) for the single-ended imple- 
mentation of the SCSI bus, or a three-resistor terminator 
configuration (Fig. 2) for the differential-line version of the 
SCSI bus. 

+ 5V 



+ 5V 
>220a 



+ SIGNAL 



+ SIGNAL 



-SIGNAL 



>330£1 



<330fl ^3300 
GROUND I GROUND 



FIGURE 1. 



FIGURE 2. 



In the single-ended configuration, the SCSI bus is 
defined for lengths up to 6 meters, while the differential-line 
version provides for better commonmode noise immunity 
over cable lengths up to 25 meters. 

The signal assignments on the single-ended SCSI bus 
include 8 data lines, 1 parity line, and 9 control lines. Each 
of these 18 lines must be terminated, and it is convenient to 
do this using a resistor network which contains all of the 
required resistors. An additional 32 lines are ground or 
power lines which do not require termination (there are 50 
lines total in the cable). In a similar fashion, the differential 
configuration of the SCSI bus uses 18 pairs of lines, each 
requiring termination. 

As of 1989, an extended version of the SCSI standard 
has been in develop-ment by ANSI, called the SCSI-2 bus. 
This new standard allows for 16-bit to 32-bit wide data 
transfers, while also allowing a higher bit transfer rate. 

Two cables are defined in the SCSI-2 bus, termed 
Cable A and Cable B, where Cable B is optional ("wide 
SCSI" option). Cable A is no different than the single cable 
used in the original SCSI bus, and therefore uses the same 
number and types of resistive terminators (i.e., dual termina- 
tors for single-ended and triple terminators for differential). 

Cable B, however, is a 68-line cable, of which 29 lines 
(single-ended) or 29 line-pairs (differential) require 
termination. 

APPLICATION GUIDELINES 

The principles of transmission-line theory apply to SCSI 
terminators, and therefore for proper operation their place- 
ment must be restricted to the ends of the bus and nowhere 
else. This implies that the terminators should be placed as 
close to the SCSI devices as possible. It is permissible to 
place the terminator inside the SCSI device, but only if that 
device is located at the end of the bus. 

For disk drive applications, SCSI terminators must be 
present on the host adapter card and at the disk drive end 
as well. Many disk drive manufacturers have opted to 
design in removable SCSI terminators into their units to 
account for the possibility that their unit may not be the 
one at the end of the cable. For these manufacturers, the 
combination of a resistor network in a through-hole version 
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plus a matching socket represents the only (and expensive) 
alternative. 

A final consideration is the cable itself. Since the termi- 
nators are comprised of 220 ohm and 330 ohm resistors 
(single-ended), the cable ideally should have a characteristic 
impedance which matches the Thevenin equivalent of this 
resistor combination, that is, 132 ohms. In the differential case, 
a characteristic impedance of 122 ohms would be ideal. 

In addition, it is inadvisable to mix different, unmatched 
cables in the same bus. Such a practice will result in 
undesirable signal reflections which may compromise the 
integrity of the data transfer. 

Bourns supplies a number of resistor network models 
designed for both SCSI and SCSI-2 termination . 

220U 132ft 




Dual 

Terminators 



CABLE A (SCSI AND SCSI-2) 
SINGLE-ENDED 



p • 

® 



PACKAGE 


NO. 
REQ'D. 


BOURNS P/N 


DIP 

CSIP* 
CSIP* 
MSIP* 


1 

2 
3 
3 


4120R-003-221/331 
461 1X-1 04-221/331 
4608X-1 04-221/331 
4308FS-104-221/331 


DIFFERENTIAL: 


PACKAGE 


NO. 
REQ'D. 


BOURNS P/N 


DIP 

DIP 
CSIP* 
MSIP 


2 
3 
3 
5 


4120R-820-001 
4120R-820-002 
4116R-008-002 
4614M-008-002 
4310M-820-002 
4120P-830-002 
4420P-820-001 
4420P-820-002 
4420P-830-002 


CABLE B (SCSI-2 ONLY) 
SINGLE-ENDED 


PACKAGE 


NO. 
REQ'D. 


BOURNS P/N 


DIP 
CSIP* 
CSIP* 
MSIP* 


2 
3 
4 
4 


4118R-003-221/331 
461 2X-1 04-221/331 
461 0X-1 04-221/331 
431 0R-1 04-221/331 


DIFFERENTIAL: 


PACKAGE 


NO. 
REQ'D. 


BOURNS P/N 


DIP 
DIP 
CSIP* 
MSIP* 


4 
5 
5 
8 


4118R-820-002 
4116R-008-002 
4614M-820-002 
4310M-820-002 



•Medium Profile (.250" seated height) and high profile (.350" seated height) are available by 
placing the letter "M" or "H," respectively, in the fifth position of the part number. 



Specifications are subject to change without notice. 
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SCSI APPLICATIONS 
Representative Terminator Schematics 




4611X-104-221/331 



20 



Rir~?Rir — ?rij — ?Rir — ?rij — — ?r 
?R2> >my >R5> tmt >m> >m> 




S1 = 220fi 



R2 = 330H 



R2l — I R2J — I R2 J — I R2 J — I R2 J lR2| I R2 J I R2 J I R2^ 

1 10 

4120R-003-221/331 



16Q 



O o o o o o 




R1 = 330£1 



R2 = 150SJ 



R3 = 330Q 



lO O ® O O O 



4116R-008-002 



20 19 18 17 16 15 14 13 12 11 



R1 
R2 
R3 




666664 6 6 6 I 



1 2 3 4 5 6 7 

820 ELECTRICAL SCHEMATIC 

4120R-820-001 41 20R-820-001 

4420P-820-001 4420P-820-001 

R1 = 270Q R1 = 270Q 

R2 = 820fi R2 = 820£2 

R3=180Q R3 = 180£2 



Specifications are subject to change without notice. 
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830 ELECTRICAL SCHEMATIC 

4120R-830-002 
4420P-830-002 

R1 = 330Q 

R2 = 150Q 

R3 = 330Q 



ABBREVIATIONS 

DIP = Dual In-Line Package 

MSIP = Molded Single In-Line Package 

CSIP = Conformal Coated Single In-Line Package 

PCC = Plastic Chip Carrier 

SOM = Small Outline Surface Mount Package, 

Medium Body (.220") 
SOL = Small Outline Surface Mount Package, 

Wide Body (.300") 
SON = Small Outline Surface Mount Package, 

Narrow Body (.154") 



REFERENCES 

1. "Small Computer System Interface", (ANSI X3.131-1986), 
American National Standards Institute Inc., 1986. 

2. "Small Computer System Interface 2" (working draft proposal), Revision 5, 
American National Standards Institute Inc., August 9, 1988. 

3. Standard Products Data Book, NCR Corporation, 1988. 

•Medium Profile (.250" seated height) and high profile (.350" seated height) are available by 
placing the letter "M" or "H," respectively, in the fifth position of the part number. 



145 



R/2R LADDER NETWORKS 



R/2R Ladder Networks are available in both DIP and SIP 
(Molded or Conformal) configurations. 




2R >2R 



The R/2R Ladder Network is commonly used for Digital to 
Analog (D/A) conversions and Analog to Digital (A/D) 
conversion by successive approximations. The bits of the 
ladder are the points at which input signals are presented to 
the ladder and the output terminal (OUT) is the point at 



which the output is taken from the R/2R ladder. This 
terminal (OUT) is commonly used to drive an operational 
amplifier. Rj (the terminating resistor) is always connected 
to ground. 

Standard R/2R Ladder Networks have a resistance toler- 
ance of ±2.0% (±1 .0% available on all but low profile SIPs). 

STANDARD R/2R LADDER NETWORKS 
Availability is as follows: 



DIP 



SIP-CONFORMAL 



SIP MOLDED 



14 Pin 
16 Pin 



7 Bit 

8 Bit 



6 Pin - 4 Bit 

7 Pin - 5 Bit 

8 Pin - 6 Bit 

9 Pin - 7 Bit 

10 Pin - 8 Bit 

11 Pin - 9 Bit 

12 Pin -10 Bit 
14 Pin -12 Bit 



6 Pin - 4 Bit 
8 Pin - 6 Bit 
10 Pin - 8 Bit 



RESISTOR POWER RATINGS @ 70° C 

Low Profile SIP & DIP. 125W 

Medium Profile SIP 170W 

High Profile SIP 200W 



HOW TO ORDER R/2R LADDER NETWORKS 
41 16 R - R2R - 503 



Model 

(41 = Molded DIP) 

(43 = Molded SIP) 

(46 = Conformal SIP) 

(48 = Medium Body SOIC) 



Number of Pins 



Physical Configuration 

(R = Low Profile - Molded) 
(X = Low Profile - Conformal) 
(M = Medium Profile) 
(H = High Profile) 



L 



Resistance/Capacitance Code 

(For value of R). 2R is double this value. 

• First 2 digits are significant. 

• Third digit represents the number 
of zeros to follow. 



Electrical Configuration 

• R2R = R/2R Ladder Network 
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CPU 



c 



DYNAMIC 
MEMORY 
CONTROL 



A 
V 





ADDRESS 
RAS 
CAS 
WE 

DYNAMIC 
MEMORY 
ARRAY 













TIMING 
CONTROLLERS 



SYSTEM DATA BUS 



BLOCK DIAGRAM OF DRAM SYSTEM 

USE BOURNS NETWORKS TO: 

• Match impedance between memory driver and the DRAM 
array. 

• Minimize reflections and ringing in DRAM inputs. 

• Prevent undershoot of RAS, CAS, and WE signals which 
may result in latch-up of DRAM inputs 

• Improve system performance by allowing faster setting 
times for DRAM inputs. 



NEED FOR DAMPING 

The address lines (RAS, CAS) and control lines (WE) of 
dynamic RAM arrays are driven in parallel, causing signifi- 
cant loading orvthe driver of the DRAM arrays. Each DRAM 
control input (WE) has capacitive loading between 5pF to 
7pE while each address line input has about a 10pF load. 

Thus each DRAM input can be modeled as a transmis- 
sion line with distributed inductance and capacitance. If not 
properly terminated, signal reflections and ringing on the line 
will result, adversely affecting the performance of the 
memory system. The effects on signal transitions will be: 

1 . Increased settling time delay on low-to-high transitions. 

2. Voltage undershoot on high-to-low transitions. 



EFFECT OF DAMPING RESISTOR 




WITHOUT 
DAMPING 
RESISTOR 



WITH 

DAMPING 

RESISTOR 



Courtesy of B. Narasimhan and J. Shaffer, Micron Techology Corporation. 

Increased settling time due to ringing reduces system 
performance because the design has to allow for the settling 
delay before sampling the signal. Undershoot, by bringing 
the input voltage below volts, can damage the driver IC as 
well as alter the DRAM's internal address register contents, 
causing potential loss of data. 



COMPARISON OF UNDERSHOOTS 



WITHOUT 

DAMPING RESISTOR 



WITH 

DAMPING RESISTOR 




ti - TIME TO ACCEPTABLE -LOW" LOGIC LEVEL FOR 
DRIVER WITHOUT DAMPING RESISTOR 



t 2 - TIME TO ACCEPTABLE "LOW" LOGIC 
LEVEL WITHDAMPING RESISTOR 



Specifications are subject to change without notice. 
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DRAM APPLICATIONS 



APPLICATION GUIDELINES 

Termination of address and control lines is typically 
accomplished with low-valued resistors placed in series at 
the driver output. Selection of the proper resistance value 
is performed in two steps: approximation of the proper 
resistance using transmission line equations, and secondly, 
through trial and error, changing the resistance value to 
account for real world deviations such as PCB vias and 
bends. 

The appropriate transmission line equations are as 
follows: 

Z = characteristic line impedance 
(microstrip) 



87 



In 



( 5.98h \ 
0.8w + 1/ 



V er+ 1.41 
T d = propagation delay of the line 
= 1.017 



ohms 



Vo.475e r + 0.67 ns/in. 



C = trace capacitance = 1000 (T d /Z ) pF/in. 

C d = equivalent trace capacitance associated with 
each DRAM. It takes 0.5 inch to interconnect 
one DRAM. 

= 3.5pF/0.5 in. = 7 pF/in. 

Z ' = effective characteristic impedance, accounting 
for capacitive loading of the DRAMs. 

Zo 



Vi+c d /c; 

T(j' = effective propagation delay, accounting for the 
capacitive loading of the DRAMs 



T d = T d Vl +C d /C 



where e r = relative dielectric constant of the PCB's glass 
epoxy layer 

h = distance from the trace to the ground plane 
w = width of trace 
t = thickness of trace 

(Ref. MMI Systems Design Handbook, pp. 10-5 and 10-6.) 



For example, for a trace with the following characteristics: 



e r 




o (tor Cjiu glass epoxy) 


h 




30 mils 


w 




15 mils 


t 




3 mils 


then, Z 




85 ohms 


T d 




0.15 ns/in. 


C 




1.76 pF/in. 


Zo' 




38 ohms 


T d ' 




0.35 ns/in. 



Thus on a theoretical basis, the design will require the 
resistance of 38 ohms to match the trace impedance of the 
PCB. 

However, the actual impedance will differ from this 
theoretical value due to the non-ideal characteristics of the 
PCB trace geometry (i.e., bends, curves and vias in the 
trace), as well as the manufacturing variations inherent in the 
components and materials. Therefore, a trial-and-error 
process must be employed in order to optimize the value of 
the damping resistor. 

The procedure involves selecting various values around 
the calculated value and observing the resulting waveforms 
on an oscilloscope. Choose the value that best balances the 
reduction in ringing/reflection and the reduction in speed: a 
large resistance value provides better damping, but will also 
add delay by slowing the edge rate. Typically, resistance 
values for memory damping will be in the range of 10 ohms 
to 50 ohms, with the most common values in the 20 ohm to 
30 ohm range. 

Since memory damping is a type of series termination, 
distributed loading along the line will not be possible. That 
is, the entire lumped load must be located at the end of the 
line, with no other loads along the signal path. This will guar- 
antee that the waveform will remain undisturbed as it travels 
along the line. For related reasons, the placement of the 
series damping resistor should be as close to the driving 
device as possible. 
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DRAM APPLICATIONS 

BOURNS NETWORKS FOR MEMORY DAMPING 

Bourns can supply a wide range of standard resistor 
networks for memory damping applications. Standard resis- 
tance values (see below) are normally in stock. However, 
any intermediate value within the range 10 ohms to 10 
megohms can be supplied. 

The following package and pin count options are 
available: 




160 O O O O O O 09 
>R >R >R >R >R >R >R >R 



NUMBER OF LINES 




2 


3 


4 


5 


MSIP* 
CSIP* 
PCC 


4304M-102-RC 
4604X-102-RC 


4306R-102-RC 
4606X-102-RC 


4308R-102-RC 
4608X-102-RC 


4310R-102-RC 
4610X-102-RC 
4210P-102-RC 


6 


MSIP* 
CSIP* 
PCC 


4612X-102-RC 










7 


8 


9 


10 


DIP 

CSIP* 

SOM 

SOL 

SOL-J 

PCC 


4114R-001-RC 
4614X-102-RC 
4814P-001-RC 


4116R-001-RC 

4816P-001-RC 
4416P-001-RC 
4416J-001-RC 


4118R-001-RC 


4120R-001-RC 

4420P-001-RC 
4420J-001-RC 
4420P-102-RC 



"Medium profile (.250" seated height) and high profile (.350" seated height) 
are available by placing the letter "M" or "H," respectively, in the fifth position 
of the part number. 



Specifications are subject to change without notice. 
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THICK FILM SURGE RESISTOR NETWORK 
Model 4B04 



GENERAL DESCRIPTION 

Surge is defined as a high-energy, short-duration pulse 
caused by lightning or the switching of power 
loads. In short, a surge can be a transient wave of voltage, 
current or power. Most of the surge pulse wave- 
forms are unidirectional impulses. Surge waveforms occur in 
many situations, including computer memory drivers and 
telecommunication equipment. Standards for various 
natural surge pulse waveforms in the telecommunication 
industry are IEC 801-5, ANSI/IEEE C62.41 and Bellcore 
TR-NWT-001089. Two consequences of inefficient surge 
protection in a system are (1) permanent damage to internal 
components, which will require component replacement and 
(2) temporary instability to a system, resulting in volatile 
memory loss in a computer or other disruptions. 

A typical telecommunication application is shown in 
Figure 1 . There are various protection devices which guard 
against surge overstresses. Typically, a crowbar is used for 
primary protection, while current limiters and clamps are 
used as secondary protection. 



Building 
Entrance 



Primary 
Protection 

Crowbar 

(Oiverter or Arrestor) 



on Equipment 



Secondary 
Protection 

Current Limiter Clamp 
(Suppression) (Diverter or Arrestor) 




TELECOM 
CIRCUIT 



There are several standard telecommunication wave- 
forms - 10 x 1000 microsecond, 0.5 x 700 micro-second, 10 
x 700 microsecond, etc. The definition of a 10 x 1000 
microsecond is shown in Figure 2. The first number refers to 
the voltage rise time while the second numbers indicate the 
duration. All of these surge pulse waveforms consist of ener- 
gy levels from 10 to 100 Joules. 



■ 



IMPULSE WAVE 

(ANSI / IEEE C62.41 -1991) 




FOR EXAMPLE: 10X1000 pSEC WAVE FORM DEFINITION 
OPEN-CIRCUIT VOLTAGE: 
FRONT TIME: 10pSEC 
DURATION: 1000 pSEC 



Figure 2. Surge Waveform 

SURGE NETWORKS 

Surge networks are used to dissipate high energy for a 
short period of time. Figure 3 shows how the amount of 
energy is dependent on the pulse duration and value of the 
load resistance. An equation used to determine the amount 
of energy transferred to the load by the overstress test 
waveform can be given as follows 1 : 



Energy, W i 



1 



Rl 



(Rs + Rl) (Rs + Rl) 



J v 2 (t)dt 



Rs 



v(t)| 



•Rl 



where RS 
RL = 
W = 

12 
11 
10 

9 
8 

ENERGY 7- 
(J0ULES) 6 

6- 
4- 
3- 
2- 
1 • 



source resistance (W) 
load resistance (W) 
energy (Joules) 

(EXAMPLE: LOAD RESISTOR = 50Q) 



10x700 U.SEC1 kV 

Rs = 40f2 

(IEC 801-5 SPEC) 



10x1000uSEC1 kV 
Rs = 10£2 

(BELLCORE TR-NWT-001089 SPEC) 
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Figure 3. Energy Comparison 

Specifications are subject to change without notice. 
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THICK FILM SURGE RESISTOR NETWORK 
Model 4B04 



Surge protection is necessary in situations where 
smaller device geometries and higher densities make 
circuits susceptible to electrical over stress. Applications 
include instances where faster processing speeds having 
less inherent filtering make circuits more susceptible to 
noise. Also, when vulnerable ICs are used in less-controlled 
environments, circuits can be exposed to extreme electrical 
conditions. 

COMMON SURGE MODES 

There are two common surge modes: (1) metallic, i.e., 
normal, transverse or differential (Figure 4) and (2) longi- 
tudinal, i.e., common (Figure 5). In the metallic surge mode, 
earth or ground is not involved. Both conductors are metal. 
Surge current flows from tip to ring or ring to tip. The 
longitudinal surge mode involves a connection in which the 
wave is applied between one or more lines and ground. The 
longitudinal surge current flows from tip to ground and ring 
to ground. 




Tip 






TELECOM 




CIRCUIT 


Ring 













figure 4. Typical Metallic Application Mode 



— AAA^- 




aaa Ring 


TELECOM 
CIRCUIT 







Figure 5. Typical Longitudinal Application Mode 

BOURNS THICK FILM 

SURGE RESISTOR NETWORKS 

The Bourns Thick Film Surge Resistor Network provides 
current limiting for telecommunication protection circuits and 
consists of two high-power surge resistors, which are 
utilized in the secondary protection block of central office 
switch systems (Figure 6). This device protects sensitive 
circuitry from lightning strikes and power cross-conditions 
by limiting irregular currents through the system. 




Figure 6. Surge Causes 

The thick film surge resistor network features a resis- 
tance range between 50 and 100 ohms, resistors that are 
able to withstand lightning and power conditions per 
Bellcore specification TR-NWT-001089, noise reduction 
through close-ratio matching (± percent) between tip and 
ring resistor pairs and superior material systems created 
especially for high-power, high-reliability products and 
applications. 

THICK FILM SURGE RESISTOR NETWORK 
TECHNOLOGY COMPARISON 



ELEMENTS 


OLDER TECHNOLOGY 


STATE-OF-THE-ART TECHNOLOGY 


Ceramic thickness 


Greater than 0.040 in. 


Less than or equal to 
0.040 in. 


Seated height 


Greater than 0.5 in. 


Less than or equal to 
0.5 in. 


Material and process 


Standard thick film 
material and process 


• New high power material 

• Improved processing 


Temperature coefficient 
of resistance (TCR) 


Greater than 
100ppm/°C 


Less than 100ppm/°C 


Tip and ring resistors 
ratio 


1% 


0.5% or lower 


Surge test waveforms 

• 100 cycles 

• 1 00 cycles 

• 10 cycles 


10x700 used kV 
10x1000 used kV 


10x700 u.sed kV 
10x 1000 used kV 
2 x 10 usee 2.5 kV 


Bias humidity 
temperature 
1000 hr. AR 


2% or greater 


0.25% or lower 
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THICK FILM SURGE RESISTOR NETWORK 
Model 4B04 



THICK FILM SURGE RESISTOR NETWORK 
CONSTRUCTION AND BENEFITS 

CROSS-SECTION OF TYPICAL DESIGN 

(Environmental Passivation) 

Thick Film Resistor (High Power Material) 

Solder Attached (Excellent in Pullstrength) 

Pd-Ag Termination 

(Heat Conductivity, 
Good Solderability) 




Lead Frame (Excellent Thermal Conductivity, Pull Strength) 



CUSTOMER ADVANTAGES 

The Bourns Thick Film Surge Resistor Network provides 
customers with tip and ring resistors on the same compo- 
nent for single placement processing. Customer lead times 
are reduced because parts are readily available. Bourns is 
an experienced supplier of state-of-the-art thick film over- 
current protection devices. Bourns also has global design 
and manufacturing centers for localized service. 

Specialty devices are available like surge resistor and 
standard resistors on the same package, fusible links which 
are "fail safe" integrated with surge resistors and custom 
electrical configurations and tolerances. The thick film surge 
resistor also has quick-turn sample times. 
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THIN FILM APPLICATIONS 



Thin film is the preferred generic description for the field 
of micro-electronics in which conductive, resistive, and/or 
insulating films are deposited or sputtered on a ceramic or 
other insulating substrate. The films can be deposited either 
in a required pattern or as a complete film layer and photo- 
processed and etched to form the required pattern. 

The term "thin film" is derived from the fact that the 
deposited films are of the order of a few micrometers in 
thickness compared with the 10 to 50 micrometers for thick 
film. Often, thin film conductors are plated to improve con- 
ductivity. 

THIN FILM APPLICATIONS 

Thin film resistor networks typically find application in 
the analog world. The number one use of thin film is in 
controlling the gain on operational amplifiers. Some other 
applications are as a stable reference, stable voltage 
division, stable feedback loops and analog to digital or 
digital to analog conversion. These networks may also be 
used for "wire-OR" pull-up, ECL output pull-down, TTL 
input pull-down, power down pull-up, open collector pull- 
up, digital pulse squaring, current summing amplifiers, TTL 
unused gate pull-up, TTL/MOS interfacing, coding and 
decoding, and telemetry. 

Thin film resistors in a network form offer additional 
benefits in performance. The resistors in a network are more 
closely matched in resistance and TCR and actually see 
reduced differentials of temperature in the end use applica- 
tion. These combine to provide improved tracking in 
networks. This improved tracking would be an advantage to 
the instrumentation and industrial control markets. 

Potential target markets for thin film include harsh 
environmental conditions as well as the need for precision 
resistors. The improved ability to be stable at extended tem- 
peratures and the increased ability to handle moist environ- 
ments are both benefits of the thin film offering. Target appli- 
cations such as automotive and telecommunications will 
benefit from these capabilities. 

THIN FILM VS. THICK FILM 

The basic distinction between thick film and thin film is 
the method of deposition of the metallization. In thick film, 
specially formulated pastes are applied and fired onto a 
substrate. The pastes are usually applied with a silk screen 
method and the substrate is of 96% alumina ceramic. In thin 
film, a layer of metallization is sputtered onto a substrate 
and then a pattern is etched into the previously applied 
metal layer, the substrates are often 99.5% alumina ceramic, 
silicon, or glass. Thick film is an additive process where 
layers of termination and resistor material are added to the 
substrate, while thin film is a subtractive process where the 



unwanted material is etched away in a succession of 
selective photoetching processes. The use of photo- 
lithographic processes to form thin film patterns produce 
much finer lines and traces than thick film processes. Thin 
film is very appropriate for high density and high frequency 
applications. 

Thick and thin film technologies are well suited for low 
to medium volume custom circuits. Thick film has the 
advantages of lower cost (both of tooling up new designs 
and of production runs), of being able to handle more power, 
and of being able to service a higher range of ohmic values. 
Thin film has the advantages of tighter absolute and ratio 
tolerances and more environmentally stable components 
with lower noise and tighter TCR than thick film. 

Thin film technology is used wherever precision resis- 
tors are needed. 

DIFFERENTIAL OP-AMP INPUT 

Differential Op Amps are needed in electrically dirty 
environments to reject noise transients that are picked up by 
wires. The differential Op Amps subtracts the noise out of 
the two signal wires. 

Thin film tracking capabilities are needed in these 
circuits to ensure that the input resistors do not affect the 
contents of the incoming signal. 



R1 R5 




TYPICAL PERFORMANCE: 

COMMON MODE REJECTION RATIO = 74dB (RESISTOR LIMITED) 
WITH OPTIONAL TRIM = 130dB 
OUTPUT OFFSET (TRIMMABLE TO ZERO) = 500[jV 
OUTPUT OFFSET DRIFT = 10pV/°C 
INPUTRESISTANCE=1M(CM) 
2M (DIFF) 
BANDWIDTH = 13KHZ 
BATTERY CURRENT = 370pA 



±250V Common Mode Range Instrumentation Amplifier (A v =1) 
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THIN FILM APPLICATIONS 



VOLTAGE DIVIDER 

Voltage dividers are used to step down voltages for 
analog processing. Applications are found in multi-meters, 
oscilloscopes, oscillator stage of voltage control oscillators, 
etc. The application needs precise resistors to ensure that 
errors are not added during the conversion process. 



Vim o- 



9M 



900K 



90K 



9K 



VlN 

-° -JJ- - V 0UT1 
VlN 

"° IOC" = V ° UT 2 



~° W = V ° UT 3 



VOUT4 



10,000 

( <> 



^7 



DATA CONVERSION 

Data converters are used to convert digital data to 
analog signals or vice versa. The precision of the high bit 
affects the overall precision of the data convertor. Thus, 
thick film resistors are used in the lower bits while the thin 
film or bulk foil resistors are used in the high order bits. 




EOUT 



PARALLEL CODE 
INPUT DATA WORD 



Parallel bit conductance switching D/A converter. 



THICK FILM VS. THIN FILM 
STANDARD VS. PRECISION 



Parameter 


Thick Film 
Circuits 


Thin Film 
Circuits 


Resistance 


3 n to 20Mft 


10fito100Kn 


Resistance Tolerance 


.5%, 1%,2%, 5% 


.1 %, .2%, .5% 


TCR 


±1 00ppm/°C 


±25ppm/°C 


TCR Tracking 


100ppm/°C 


5ppm/°C 


Operating Temperature 


-55°Cto+125°C 


-55°Cto+125°C 


Max. Operating Voltage 


1 00 volts 


50 volts 


Resistor Power 


.125W to .5W 


.1Wto.2W 


Custom ASP 


$0.20 


$2.00 
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Specifications are subject to change without notice. 



Switches 

I. Product Selection Guide 156 

II. Ultra-Miniature Switches 

Selector 157 

Coded 159 

Rotary 162 

Key 168 

III. Panel Mount Switches 

6mm 231 

9mm 233 

13mm 237 

16mm 245, 251 



POURNS 



PRODUCT SELECTION GUIDE 
Ultra- Miniature Switches 



Model 
Number 


Function 


Mounting Type 


Size 


Packaging 
Options 


Actuation 


Page 

Kin 

wo. 


Selector 


Coded 


Rotary 


Key 


SMT 


Leaded 


3mm 


4mm 


5mm 


8mm 


See Note 1 


Top 


Side 


7643* 


• 










• 








• 


E, G, T 
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7644* 


• 








# 


• 




• 






E,G,T 






158 


7743 




• 








• 








• 


E, G, T 






159 


7744* 




• 












• 






E, G,t 






160 


7813** 






• 








• 








E.G.T 






162 


7814 






• 






• 




• 






E, G, T 




• 


163 


7823 






• 






• 








• 


T 




• 


165 


7829 






















T 




• 


166 


7835** 






• 




• 








• 




E, T 






167 


7906 








• 




• 








• 


B, R 




• 


168 


7914 








• 


• 


• 




• 






E 






170 


7916 








• 


• 










• 


E 






172 



NOTE 1 : Standard packaging; some options may require alternate packaging. Consult factory. 

T = Tube, B = Bulk, E = Embossed Tape - 7" Reel, G * Embossed Tape - 13" Reel, R = Paper Tape & Reel 

' Patents pending. 
•* Patented models. 



PRODUCT SELECTION GUIDE 
Potentiometer Mounted Switches 



Model 
No. 




Element 
T/pe 


Tolerance 


Tapers 


Terminal 
Style 


Package 
Dim. 


Multi. 
Sec. 
Avail. 


Switch 
Avail. 


Page 
No. 


39 


Single 


Conductive 
Plastic 


±20% 


Linear, 
Audio 


Solder Lugs, 
PC Pins 


13mm 


No 


Yes 


237 


85 


Single 


Conductive 
Plastic 
Cermet 




Linear, 
Audio 


PC Pins 
L-Pattern 


16mm 


Yes 


Yes 


245 


86 


Single 


Conductive 
Plastic 
Cermet 




Linear, 
Audio 


J-Hooks 
L-Pattern 


16mm 


Yes 


Yes 


245 


97 


Single 


Conductive 
Plastic 
Cermet 




Linear, 
Audio 


L-Pattern 
PC Pins 


16mm 


Yes 
(2 
Max.) 


Yes 


251 


98 


Single 


Conductive 
Plastic 
Cermet 




Linear, 
Audio 


L-Pattern 
J-Hooks 


16mm 


Yes 
(2 
Max.) 


Yes 


251 


99 


Single 


Conductive 
Plastic 
Cermet 




Linear, 
Audio 


Triangle 
Pattern 
Solder Lugs 


16mm 


Yes 
(2 
Max.) 


Yes 


251 


3370 


Single 


Conductive 
Plastic 


±20% 


Linear 


J-Hooks 
PC Board 
Bushing Mount 


6mm 


2 Max. 


Yes 


231 


3310 


Single 


Conductive 
Plastic 


±20% 


Linear 


J-Hooks 
PC Board 
Bushing Mount 


9mm 


2 Max. 


Yes 


233 



Specifications are subject to change without notice. 
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Model 7643 

B s Selector Switch 



SMD 6MM SQUARE/INDUSTRIAL/SEALED/ 
10 POSITION SELECTOR SWITCH 

■ Miniature industrial switch 

■ Vertical adjust 

■ Rugged surface mount design 

■ Break-before make timing 



Electrical Characteristics 

Contact Rating 

Maximum Current 100mA max. 

Maximum Voltage 24V 

Contact Resistance 

100 milliohms max. 

Insulation Resistance 

1000 megohms 

Dielectric Strength 250 volts 

General Characteristics 

Operating Temperature Range 

-55°Cto+125°C 

Storage Temperature Range 

-55°Cto+125°C 

Seal Test 85°C Fluorinert* 

Mechanical Characteristics 

Switch Type SP9T 

Adjustment Detent Torque 
2-1.0 N-cm 

Environmental Characteristics 

Shock 100G 

0.1 ms. max. discontinuity 

Vibration 30G 

0.1 ms. max. discontinuity 
Thermal Shock (5 cycles) 

-55°Cto+125°C 

Contact Resistance 

100 milliohms max. 

Humidity 

Insulation Resistance 

10 megohms min. 

Contact Resistance 

100 milliohms max. 

Actuation Life 10,000 detents no load 

Contact Resistance 

100 milliohms max. 

Maximum Soldering Heat 260°C, 

5 seconds 

Standard Packaging 50 pcs./tube 

HOW TO ORDER 

7643 J - 001 - 010 E 



7643J 



Model 1 

Terminal 

Switch Type 

001 = SP9T 

Number of Positions 

010 = 10 Positions 
("0" Position is Off; Common) 

Embossed Tape Option (Styles J, G only) 




0.38 — 



7.10 




1 - 27TYP -^j £■ 1.27 TYP. 

fflHffi) 1- 



1-2.79 
— II— 0.! 



0.51 TYP. 



RECOMMENDED 
PCB LAYOUT 



5 99 ±0.25- 



2.03 TYP. 



0.76 TYP. 

en -4- m l 



1.27 5.08 
TYP. | 



TOLERANCES: ±.2 EXCEPT WHERE NOTED. DIMENSIONS IN 
MILLIMETERS. TO CONVERT TO INCHES DIVIDE BY 25.4. 

OFF , 

g » i • 

* 1 « 2 
7* • 
6» . « 4 

5 

SCHEMATIC 



PACKAGING SPECIFICATIONS 



-11.43- 
- 9.30- 



T 

5.36 



TUBE LENGTH - 358MM. 

UNITS PACKAGED 50 PIECES PER TUBE. 



7643G 




0.38 




1.27 TYP. 



i h 



9.40 




2.79 



0.51 TYP. 



RECOMMENDED 
PCB LAYOUT 

7.87 ± 0.25- 
0.76 TYP. -J C 

cn 

CD 



n 



2.03 TYP. 
i 



cn 
3-r 

rzn l 1 27 5.08 

TYP. | 



7643H 






0.51 






t 





0.20 



TOLERANCES: ± 38 EXCEPT WHERE NOTED. DIMENSIONS IN 
MILLIMETERS. TO CONVERT TO INCHES DIVIDE BY 25.4. 



Specifications are subject to change without notice. 
"Fluorinert" is a registered trademark of 3M Co. 
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Model 7644 

B* Selector Switch 



4MM SQUARE/ INDUSTRIAL/SEALED/ 
5 POSITION SELECTOR SWITCH 

■ Miniature industrial multi-position switch 

■ Vertical adjust 

■ SMD design 

■ Compatible with all soldering processes 

■ Patent pending 

■ Break-before make timing 



Electrical Characteristics 

Contact Rating 

Maximum Current 100mA max. 

Maximum Voltage 24V 

Contact Resistance 

100 milliohms max. 

Insulation Resistance 1000 megohms 

Dielectric Strength 250 volts 

General Characteristics 

Operating Temperature Range 

-55°Cto+125°C 

Storage Temperature Range 

-55°Cto+125°C 

Seal Test 85°C Fluorinert* 

Mechanical Characteristics 

Switch Type SP4T 

Adjustment Detent Torque 
2-1.0 N-cm 

Environmental Characteristics 

Shock 100G 

0.1 ms. max. discontinuity 

Vibration 30G 

0.1 ms. max. discontinuity 
Thermal Shock (5 cycles) 

-55°C to +125°C 

Contact Resistance 

100 milliohms max. 

Humidity 

Insulation Resistance 

10 megohms min. 

Contact Resistance 

100 milliohms max. 

Actuation Life 10,000 steps no load 

Contact Resistance 

150 milliohms max. 

Maximum Soldering Heat 260°C, 

5 seconds 

Standard Packaging 
500 pcs./1 80mm reel 

HOW TO ORDER 

7644 J - 001 - 005 E 



7644J 



Model — 
Terminal 



Switch Type 



001 = SP4T 

Number of Positions 

004 = 4 Positions 
("0" Position is Off; No Contact) 

Embossed Tape Designator 



2.55 



( * ) II 4.50 4.80 

J tlA 



® 



3 



0.20 TYP. 
± 0.05 
nfl) TYP. 



2.54 



RECOMMENDED PCB 
LAYOUT 




1-1.27 

—0.41 
TYP. 

.Jk± 



2.54 



1.27 







r2.00 

Li 



1.00 ^ , 
TYP. 



B- 



.„J^ 0.71*| f* 4 00 
® TYP TYP." 



7644G 




2.55 



1 



-•+"-0.05 

0.80 ' 
TYP. 
6.20 



© © 



— U~5°MAX 
TYP. 




-0.20 
TYP. 



RECOMMENDED PCB 
TYP. LAYOUT 

2.54- 



1 
















1 


1 




1.27 

r2.70 

TIITl-Li 



000 



(2) (3 



B B— t 

TYP. 



TOLERANCES: ±.2 EXCEPT WHERE NOTED. DIMENSIONS IN 
MILLIMETERS. TO CONVERT TO INCHES DIVIDE BY 25.4. 



PACKAGING SPECIFICATIONS 



!.74t.10— J 



1.5 + .10/-.0 
DIA. 

4.00±.10- 



2.001.05- 



1.751.10 

12.00 1.30- 



1J 



.36 MAX. 



o 



o 



V 



5.52 i 0.5 



,5.261.10 



5.261.10 



-8.00 1.20 



TAPE 




21.01 1.787 

DIA. — 1|— -2.67i.254 



59.18i 2.03 



12.4 + 2.01/ -.000 



OFF 

1" 



Specifications are subject to change without notice. 
""Fluorinert" is a registered trademark of 3M Co. 




Model 7743 

B° Coded Switch 



6MM SMD SQUARE/SEALED/ 

8, 10 OR 16 POSITION CODED SWITCH 

■ SMD design 

■ Rugged lead frame construction 

■ Compatible with all SMD soldering processes 

■ Binary coded 8, 10 or 16 position 

■ Patent pending 



Electrical Characteristics 

Contact Rating 

Maximum Current 100mA max. 

Maximum Voltage 24V 

Contact Resistance 

100 milliohms max. 

Insulation Resistance 1000 megohms 

Dielectric Strength 250 volts 

General Characteristics 

Switch Type Binary 

Operating Temperature Range 

-55°Cto+125°C 

Storage Temperature Range 

-55°Cto+125°C 

Seal Test 85°C Fluorinert* 

Mechanical Characteristics 

Positions 8, 10 or 16 

Adjustment Detent Torque 

2-.3 N-cm 

Environmental Characteristics 

Shock 100G 

0.1 ms. max. discontinuity 

Vibration 30G 

0.1 ms. max. discontinuity 
Thermal Shock (5 cycles) 

-55°Cto+125°C 

Contact Resistance 

100 milliohms max. 

Humidity 

Insulation Resistance 

10 megohms min. 

Contact Resistance 

100 milliohms max. 

Actuation Life 10,000 steps no load 

Contact Resistance 

100 milliohms max. 

Maximum Soldering Heat 260°C, 

5 seconds 

Standard Packaging 50 pcs./tube 



7743J 



HOW TO ORDER 

7743 J - 001 



008 E 



Model - 
Terminal 



Switch Type 

001 = Std. (Binary) 

Number of Positions — 
008 = 8 Positions 
010 = 10 Positions 
016 = 16 Positions 

Embossed Tape Option 



Specifications are subject to change without notice. 
'"Fluorinert" is a registered trademark of 3M Co. 





2.54 TYP. 



i r 



lif-r- 

II t-2.79 

—1 1—0.51 TYP. 



RECOMMENDED 
PCB LAYOUT 



5.99 ±0.25- 



-2.03 TYP. 



u rrrj . 

tTtt: — f 

LVp -;- m-r 5.08 

OPTIONAL-' : I ^2-54 1 
rTT et3 L 



0.76 TYP. 



TOLERANCES: ±.2 EXCEPT WHERE NOTED. DIMENSIONS IN 
MILLIMETERS. TO CONVERT TO INCHES DIVIDE BY 25.4. 



10 POSITIONS 



8 POSITIONS 





1 


2 


4 


8 


c 













X 


1 


X 








X 


2 




X 






X 


3 


X 


X 






X 


4 






X 




X 


5 


X 




X 




X 


6 




X 


X 




X 


7 


X 


X 


X 




X 


8 








X 


X 


9 


X 






X 


X 





1 


2 


4 


c 











X 


1 


X 






X 


2 




X 




X 


3 


X 


X 




X 


4 






X 


X 


5 


X 




X 


X 


6 




X 


X 


X 


7 


X 


X 


X 


X 



16 POSITIONS 





1 


2 


4 


8 


c 













X 


1 


X 








X 


2 




X 






X 


3 


X 


X 






X 


4 






X 




X 


5 


X 




X 




X 


6 




X 


X 




X 


7 


X 


X 


X 




X 


8 








X 


X 


9 


X 






X 


X 


A 




X 




X 


X 


B 


X 


X 




X 


X 


C 






X 


X 


X 


D 


X 




X 


X 


X 


E 




X 


X 


X 


X 


F 


X 


X 


X 


X 


X 



BINARY (REAL) CODE 



0.64 — 




TUBE LENGTH - 383.54MM. 

UNITS PACKAGED 50 PIECES PER TUBE. 



PACKAGING SPECIFICATIONS 

• 10.16- 

|— - 8.03- 





4MM SMD SQUARE/SEALED/ 




8 OR 10 POSITION CODED SWITCH 




■ QMH Hacinn 

■ oiviL/ ucoiyi i 








■ Compatible with all SMD soldering processes 




■ tsinary coaeo o or iu position 


POURNS 


■ Patent pending 


Model 7744 




Coded Switch 





Electrical Characteristics 

Contact Rating 

Maximum Current 100mA max. 

Maximum Voltage 24V 

Contact Resistance 

100 milliohms max. 

Insulation Resistance 1000 megohms 

Dielectric Strength 250 volts 

General Characteristics 

Switch Type Binary 

Operating Temperature Range 

-55°Cto+125°C 

Storage Temperature Range 

-55°Cto+125°C 

Seal Test 85°C Fluorinert* 

Mechanical Characteristics 

Positions 8 or 10 

Adjustment Detent Torque 

2-.3 N-cm 

Environmental Characteristics 

Shock 100G 

0.1 ms. max. discontinuity 

Vibration 30G 

0.1 ms. max. discontinuity 

Thermal Shock (5 cycles) 

-55°C to+125°C 

Contact Resistance 

100 milliohms max. 

Humidity 

Insulation Resistance 

10 megohms min. 

Contact Resistance 

100 milliohms max. 

Actuation Life 10,000 steps no load 

Contact Resistance 

100 milliohms max. 

Maximum Soldering Heat 260°C, 

5 seconds 

Standard Packaging 50 pcs./tube 



HOW TO ORDER 

7744 J 



001 - 008 E 



Model - 
Terminal 



Switch Type 

001 = Std. (Binary) 

Number of Positions — 
008 = 8 Positions 
010 = 10 Positions 

Embossed Tape Option 



^■4— 0.20 TYP. 
-4— 0.05 ± 0.05 




N/C iso-T^-lr- L *.oo 

TYP. 



7744J-10 




2.55 t- — H 

-Hh- 0.20 Tl 
-rf— 0.05 , c 



I TYP. 
. tO.OS 
*f| TYP. 



RECOMMENDED PCB LAYOUT 

2.54- 



1.27 



2.00 



r 

EBB- 11 

T ; 

loo i ; r 

0- 



1.50^"°^ I* 



-4.00 



7744G-8 

h— 5.00 — 
©©© 



2.55 




5.00 



U LT 

N/C 



2.54 




-5° MAX 
TYP. 
-HI— 0.20 TYP. 



1.27 

r— 0.41 
TYP. 



RECOMMENDED PCB 
LAYOUT 
2.54 H 



000 



1.27 



r2.70 
11 



IT - T *~ 
0— c 

TYP. 





7744G-10 

— 5.00-^ 
©©© 

, n n n 



2.55-4 




8 

*TJ LT 

© © 



3TT 

4.50 5.00 

Lu 





■ — 0.05 






-0.80 




rm'l 




TYP. 




l 

jJJJil 




6.20 

- I 



f 



1.27 

(— 0.41 
TYP. 



-5° MAX 
TYP. 
— I r— 0.20 TYP. 



RECOMMENDED PCB LAYOUT 
2.54 f- H 

h4 1 - 27 

r2.70 



1.31 
TYP. 



0— i 

J" 0.71 HI- 
TYP. 



TOLERANCES: ±.2 EXCEPT WHERE NOTED. DIMENSIONS IN 
MILLIMETERS. TO CONVERT TO INCHES DIVIDE BY 25.4. 



Specifications are subject to change without notice. 



10 POSITIONS 



8 POSITIONS 





1 


2 


4 


8 


c 













X 


1 


X 








X 


■i 




X 






X 


3 


X 


X 






X 


4 






X 




X 


5 


X 




X 




X 


6 




X 


X 




X 


7 


X 


X 


X 




X 


8 








X 


X 


9 


X 






X 


X 





1 


2 


4 


c 











X 


1 


X 






X 


2 




X 




X 


3 


X 


X 




X 


4 






X 


X 


5 


X 




X 


X 


6 




X 


X 


X 


7 


X 


X 


X 


X 



X = CONNECTION 



PACKAGING SPECIFICATIONS 

.2.82— | ^ 



r.51 TYP. 




4.70 



R .76 MAX. 
» 2 PLCS. 



TUBE LENGTH - 523.24MM. 

UNITS PACKAGED 100 PIECES PER TUBE. 



Model 7744 

B® Coded Switch 



Specifications are subject to change without notice. 
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® 



SMD 3MM SQUARE/SINGLE POLE 
DOUBLE THROW SEALED/ROTARY SWITCH 

■ Compatible with all surface mount manufacturing processes 

■ 50 or 2000 cycle rotational life 

■ Tape and reel packaged 

■ Withstands 260° soldering heat 

■ Low level signal switch 

■ Patent No. 5043695 



Model 7813 

^* Rotary Switch 



Electrical Characteristics 

Contact Rating 

Maximum Current 1 00mA max. 

Maximum Voltage 24V 

Contact Timing Non-shorting 

Contact Resistance 2 ohms max. 

Insulation Resistance 

100 megohms min. (DC500V) 

Dielectric Strength 250 VAC 

General Characteristics 

Switch Type SPDT 

Operating Temperature Range 

-55°C to +125°C 

Storage Temperature Range 

-55°C to+125°C 

Seal Test 85°C Fluorinert* 

Mechanical Characteristics 

Mechanical Angle 245° ± 15° 

Positions 2 

Adjustment Torque 5 N-cm max. 

Stop Strength 1.8 N-cm min. 

Switching Angle 45° ± 5° 

Environmental Characteristics 

Shock 20G 

0.1 ms max. discontinuity 

Vibration 100G 

0.1 ms max. discontinuity 

Thermal Shock (5 cycles) 

-55°C to +125°C 

Humidity 

Insulation Resistance 

10 megohms min. 

Rotational Life 

-051 50 Cycles 

-023 2000 Cycles 

Max. Soldering Heat 260X, 

5 seconds 



781 3J 



HOW TO ORDER 

7813 J 

Model 1 

Terminal 



001 - 051 E 



Switch Type — 
001 = SPDT 

Rotational Life ■ 



Embossed Tape 

E = 1000 Pcs./180mm Reel (Standard) 



3.5 

L 



ADJUSTMENT SLOT 

0.51 WIDE 
X 1.93 LONG 
X0.51 DEEP 




2 PLCS 



2.25 



-4\ 



2.2 



-0.15 



i.6, r T- 6 

I 

0.6 4—J U4-0.6 



TOLERANCES: ±.2 EXCEPT WHERE NOTED. DIMENSIONS IN 
MILLIMETERS. TO CONVERT TO INCHES DIVIDE BY 25.4. 



(CCWV 



{CW 



PACKAGING SPECIFICATIONS 

4.0 ±0.1 — 



.3 ±0.1 — ' 



2.5 ±1 



4.0 ±0.1 -i 




5.52 ±0.18 



3.8 ±0.2 



TAPE 




— |r- 2.67 ± .25 



J 



60.0 ±2.0 



21.01 ±0.79 



12.40 + 2.00/ -.000 



REEL 



EIA481 



162 



Specifications are subject to change without notice. 
•"Fluorinert" is a registered trademark of 3M Co. 




SMD 4MM SQUARE/SINGLE POLE 
DOUBLE THROW SEALED/ROTARY SWITCH 

■ Compatible with all surface mount soldering processes 

■ 50 or 2000 cycle rotational life 

■ Compatible with popular vacuum pick-and-place equipment 

■ J-hook, gull-wing and through hole 

■ Meets EIA/EIAJ/IPC/VRCI SMD standard outline dimensions 



Model 7814 

^ Rotary Switch 



FOR PACKAGING SPECIFICATIONS, SEE FOLLOWING PAGE. 



Electrical Characteristics 

Contact Rating 

Maximum Current 100mA max. 

Maximum Voltage 24V 

Contact Timing Non-shorting 

Contact Resistance 2 ohms max. 

Insulation Resistance 

100 megohms min. (DC500V) 

Dielectric Strength 250 VAC 

General Characteristics 

Switch Type SPDT 

Operating Temperature Range 

-55°C to +125°C 

Storage Temperature Range 

-55°C to +125°C 

Seal Test 85°C Fluorinert* 

Vibration 20G TRS 

Shock 100G TRS 

Mechanical Characteristics 

Mechanical Angle 240° ± 15° 

Positions 2 

Adjustment Torque 1 .8 N-cm max. 

Stop Strength 2.5 N-cm min. 

Switching Angle 45° ± 5° 

Pushover Strength (S Style) 

2 kilograms minimum 

Weight Approximately 0.2 gm. 

Marking Manufacturer's 

trademark, life code and date code 

Environmental Characteristics 

Vibration 20G 

Shock 100G 

Thermal Shock (5 cycles) 

-55°Cto+125°C 

Humidity 

Insulation Resistance 

10 megohms min. 

Rotational Life 

-051 50 Cycles 

-023 2000 Cycles 

Max. Soldering Heat 260°C, 

1 seconds 

Standard Packaging 

J & G 500 pcs./180mm reel 

S 200 pcs./180mm reel 

H 50 pcs./tube 



TOLERANCES: ±.2 EXCEPT WHERE NOTED. DIMENSIONS IN 
MILLIMETERS. TO CONVERT TO INCHES DIVIDE BY 25.4. 



781 4J 



CCWV 



Specifications are subject to change without notice. 
•"Fluorinert" is a registered trademark of 3M Co. 



TT 

5.00 4.50 

U 



- 4.50 - 




051 W 



~ ADJUSTMENT 
SLOT 

2.45 LONG 
X0.51 WIDE 
X0.51 DEEP 



1.30 ±0.10- 




2.35 



RECOMMENDED PCB 
LAYOUT 

2.0 -H k- 

r — 2.0 
4.0 -j Li— L 3 PLCS. 

2plcs J L,3 



7814G 





-—4.50—- 






t , 








4.50 




I 


051 ¥1 



•ADJUSTMENT 
SLOT 

2.45 LONG 
X0.51 WIDE 
X0.55 DEEP 



5° MAX.— I (— 
TYP. 

0.60 
TYP. 



— 0.20 
TYP. 
2.55 



H— 2.35 



^l 



RECOMMENDED PCB 
LAYOUT 



[—0.80 ±0.10 



6.20 



b a 2PLCS 



-2.30 



|—1.38 

-rTHp-mos- 



(—1.30 
— 5.00— I 



T 

j 5.50 

3PLCS.~y-, I 
±0.10 +jH L 

-ij L 2.0l 



781 4H 



r 

6.30 4.50 
1 



- 4.50 - 
C 



^ 061 f- 



— 1 r— 2.55 

0.60 ±0.10 
PI 3 PLCS. 



-5.00 ±0.10 
OUTSIDE WHEN 
PINS ARE PARALLEL 

-0.20 TYP. 



4.00 
TYP. 



-4.50- 



REC0MMENDED PCB 
LAYOUT 

5.00 



0.80 DIA. 
TYP. 



781 4S 




RECOMMENDED PCB 
LAYOUT 



~*l i"" - }^ 1 ' 27 2 f-^t-97 ± .254 



Ll47± 



JH 



1 



2.54 

— 1.29 
2 PLCS. 



k— .610 t 



PI 




11 j 


t 



254 



TYP. 



2.00- 



3.48 
L 2.00 
3 PLCS. 
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Model 7814 

J3® Rotary Switch 



FOR PRODUCT SPECIFICATIONS, SEE PREVIOUS PAGE. 



PACKAGING SPECIFICATIONS 
(J Style) 

i ' i — .36 MAX. 



2.74 1. 10 



1.5 + .10/-.00 
DIA. 

4.00 ±.10 



1 



2.00 ± .05 



1.75 ±.10 

12.00 ±.30- 







:□ 

SB 
SB 

r 



5.52 ±0.5 



,5.26 ±10 



5.26 ±10 



8.00 ± .20 



TAPE 




21.01 ±.787 

DIA. — |p- 2.67 ±.254 



— 180.0 ±5 DIA. 
REEL 

>EIA specification 481. 



12.4 + 2.01/ -.000 



PACKAGING SPECIFICATIONS 
(H Style) 

9.65-, 

660 i_L 




4.24 



.51 ±.127*1 k 



TUBE LENGTH - 523.24MM. 

UNITS PACKAGED 100 PIECES PER TUBE. 
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PACKAGING SPECIFICATIONS 
(G Style) 

j— .36 MAX. 



L 



?.74± .10— ^ 



1 

5.52 i 0.5 



1.5 + .10/ -.00 \ 


S3 


DIA. \ 




4.oot.io-| 


:b 


2.00 1. 05 

T~ 






:-b- 


1.75 ±10 - 




12.00 ±.30^ 





1 



5.26 ±10 



8.00 ± .20 



TAPE 



1.78 ± 254 
EQUAL SPACED 
3PLCS.— 11* 




21.01 ±.787 

DIA. — | [—2.67 ± .254 



— 180.0 ±5 DIA. 
REEL 

Meets EIA specification 481 . 



59.18 ±2 



"1 

12.4 + 2.01/ -.000 



HOW TO ORDER 

7814 J - 001 - 051 E 



Model 

Terminal 

Switch Type — 
001 = SPDT 

Rotational Life - 



Embossed Tape 



PACKAGING SPECIFICATIONS 
(S Style) 

5.90 



7.60 
REF. 



J- I J-.0.40 MAX. 




16.00 ±0.30 



12.00 ±0.10 



5.50 ±0.10 
-5.50 ±0.10 



21.01 ±.787 

DIA. — | [—2.67 ± .254 



59.18 ±2 



16.4 + 2.00/ -.00 



Meets EIA Specification 481. 



Specifications are subject to change without notice. 




Model 7823 

73* Rotary Switch 



6MM SQUARE/SINGLE POLE DOUBLE 
THROW SEALED/ROTARY SWITCH 

■ Miniature industrial switch 

■ Vertical adjust 

■ Board washable 

■ Rugged construction 



Electrical Characteristics 

Contact Rating 

Maximum Current 100mA max. 

Maximum Voltage 24V 

Contact Timing Non-shorting 

Contact Resistance 2 ohms max. 

General Characteristics 

Switch Type SPDT 

Operating Temperature Range 

-55°Cto+125°C 

Storage Temperature Range 

-55°Cto+125°C 

Thermal Shock 5 Cycles 

-55°Cto+125°C 

Seal Test 85°C Fluorinert* 

Humidity IR 10 megohms min. 

Mechanical Characteristics 

Stop Strength 5.6 N.cm 

Mechanical Angle 245° ± 15° 

Positions 2 

Switching Angle 45° ± 5° 

Environmental Characteristics 

Vibration 30G 

Shock 100G 

Thermal Shock (5 cycles) 

-55°C to+125-C 

Humidity 

Insulation Resistance 

10 megohms min. 

Rotational Life 

-023 2000 Cycles 

Standard Packaging 50 pcs./tube 



HOW TO ORDER 



7823 P- 001 - 023 



Model — 
Terminal 



Switch Type 



001 = SPDT 
I Life - 



s are subject to change without notice. 
""Fluorinert" is a registered trademark of 3M Co. 



7823P 



ADJUSTMENT—^ W srx^ 
SLOTS 6.60 

2.54 LONG tS3£/ 
X 0.64 WIDE 
X 1.27 DEEP 



6l° °(d I 



r 

5.33 MAX. 



0.76 



T7 



r 

2.54 TYP. 
PINS 

0.51 X 0.25 
S0LDERABLE 



IT 



5.08 



1—0.51 TYP. 



2.54 




.80 DIA. 

RECOMMENDED PCB LAYOUT 3 PLC s 



——4-2.54 2 54 



2 PLCS. 



TOLERANCES: ±.2 EXCEPT WHERE NOTED. DIMENSIONS IN 
MILLIMETERS. TO CONVERT TO INCHES DIVIDE BY 25.4. 



(CCWV 



<CW 



PACKAGING SPECIFICATIONS 

h-8.50±.30-H 



7.10 ±.30 



13.00 ± .30 



2.54 ± .25 
7.24 ± .25 



TUBE LENGTH -648 ±1.50 MM. 
UNITS PACKAGED 50 PIECES PER TUBE. 
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6MM THROUGH HOLE ROUND/SINGLE 
POLE DOUBLE THROW SEALED/ 
ROTARY SWITCH 

■ Vertical adjust 

■ Rugged construction 

■ Board washable 

■ Wave solderable 



Model 7829 

Rotary Switch 

Electrical Characteristics 

Contact Rating 

Maximum Current 100mA max. 

Maximum Voltage 24V 

Contact Timing Non-shorting 

Contact Resistance 2 ohms max. 

General Characteristics 

Switch Type SPDT 

Operating Temperature Range 

-55°Cto+125°C 

Storage Temperature Range 

-55°C to +125°C 

Thermal Shock 5 cycles 

-55°C to +125°C 

Seal Test 85°C Fluorinert* 

Humidity IR 10 megohms min. 

Mechanical Characteristics 

Stop Strength 3.5 N.cm 

Mechanical Angle 245° ± 15° 

Positions 2 

Switching Angle 45° ± 5° 

Environmental Characteristics 

Vibration 30G 

Shock 100G 

Thermal Shock (5 cycles) 

-55°Cto+125°C 

Humidity 

Insulation Resistance 

10 megohms min. 

Rotational Life 

-051 50 Cycles 

-023 2000 Cycles 

Standard Packaging 50 pcs/tube 



HOW TO ORDER 

7829 H - 001 



051 



Model 

Terminal 

Switch Type — 
001 = SPDT 

Rotational Life - 



7829H 




ADJUSTMENT 
SLOT 

3.56 1 .254 LONG 
X 0.64 WIDE 
X 1.02 DEEP 



3.94 ± 0.31 



6.35 ± 0.51 



4.58 ±0.31 



- 0.46 DIA. PINS 



2.54 ± 0.25 




6.78 ± 2.24 



2.54 ± 0.25 



90° t5° 



RECOMMENDED PCB LAYOUT 




TOLERANCES: ±.2 EXCEPT WHERE NOTED. DIMENSIONS IN 
MILLIMETERS. TO CONVERT TO INCHES DIVIDE BY 25.4. 



7829S 




7.75 2.97 



2.54 



ccw 



c ° 



cw 



m 

a it 



5.10 



2.54 



PACKAGING SPECIFICATIONS 

8.20 ± .30— 1 




— H [--1 .45 ± .25 



1 6.80 t. 30 



TUBE LENGTH - 356 ± 1.50 MM. 
UNITS PACKAGED 50 PIECES PER TUBE. 
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Specifications are subject to change without notice. 
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SMD 5MM SQUARE/SINGLE POLE 
DOUBLE THROW SEALED/ROTARY SWITCH 

■ SMD design 

■ Packaged in 16mm wide embossed tape, compatible with automatic 
placement equipment 

■ Rugged lead frame construction 

■ Recommended for reflow solder processing only 

■ Patent No. 4626823 



Model 7835 

Rotary Switch 



Electrical Characteristics 

Contact Rating 

Maximum Current 100mA max. 

Maximum Voltage 24V 

Contact Timing Non-shorting 

Contact Resistance 2 ohms max. 

General Characteristics 

Switch Type SPDT 

Operating Temperature Range 

-55°Cto+125°C 

Storage Temperature Range 

-55°Cto+125°C 

Thermal Shock 5 cycles 

-55°C to +125°C 

Seal Test 85°C Fluorinert* 

Humidity IR 10 megohms min. 

Mechanical Characteristics 

Stop Strength 2.8 N.cm 

Mechanical Angle 270° nominal 

Positions 2 

Switching Angle 45° ± 5° 

Environmental Characteristics 

Vibration 30G 

Shock 100G 

Thermal Shock (5 cycles) 

-55°C to+125°C 

Humidity 

Insulation Resistance 

10 megohms min. 

Rotational Life 

-051 50 Cycles 

Standard Packaging 

500 pcs./l 80mm reel 



HOW TO ORDER 

7835 W - 001 - 051 E 



7835W 



Model — 
Terminal 



Switch Type 

001 = SPDT 

Rotational Life 

Embossed Tape Designator • 



1.27 ±0.30 




5.06 ± .254 



ADJUSTMENT 
SLOT 

2.41 LONG 
X0.51 WIDE 
X 0.64 DEEP 



0.64 TYP.- 



""1 

Hh-o. 



20 TYP. 



1?^ 



6.22 ± .254 



RECOMMENDED PCB 
LAYOUT 

2.54 ±.254 



□ □ 



4.3 TYP. 



6.8 TYP. 



"□ □. 
-I k. 



02 TYP. 



TOLERANCES: ±.2 EXCEPT WHERE NOTED. DIMENSIONS IN 
MILLIMETERS. TO CONVERT TO INCHES DIVIDE BY 25.4. 



1 



<CW 



PACKAGING SPECIFICATIONS 



4.57 ±. 10— J"" 



j- .41 MAX. 



7.50 ±.05 



1.50+ .100/ -.000 
DIA. 

4.0 ±.100 



2.05 ± .05 



1.73 ±08 




16.00 



TAPE 



21.01 ±.787 

DIA. — j p-2.67 ± .254 




59.18 ±2.03 



16.4 + 2.01/ -.000 



REEL 

s EIA specification 481. 



Specifications are subject to change without notice. 
""Fluorinert" is a registered trademark of 3M Co. 
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6MM SQUARE/SINGLE POLE 

SINGLE THROW WASHABLE/KEY SWITCH 

■ Bulk or tape and reel packaging 

■ Vertical or horizontal actuation 

■ With or without ground terminal 

■ Wave solderable 



Model 7906 

Key Switch 



Electrical Characteristics 

Contact Rating 

Maximum Current 20mA 

Maximum Voltage 15 VDC 

Contact Resistance 

100 milliohms max. 

Insulation Resistance 

50 megohms min. (100 VDC) 

Dielectric Strength 250 VAC 

Contact Bounce 3ms max. (on) 

10ms max. (off) 

General Characteristics 

Switch Type (N.O.) SPST 

Operating Temperature Range 

-20°C to +70°C 

Storage Temperature Range 

-40°C to +85°C 

Mechanical Characteristics 

Operating Force 100gf ±40gf 

Push Stroke 0.25mm ±0.1 

Operating Life 100,000 Actuations 

Max. Soldering Heat 260°C, 

5 seconds 



7906H-1 



HOW TO ORDER 

7906 H- 001 



000 R 



Model — 
Terminal 



Switch Type 

001 = Standard 

002 = Ground Terminal 

Option 



Optional Tape & Reel Packaging 

Std. Packaging 500 pcs./Bag 

Tape 1000 pcs./Reel 



TOLERANCES: ±.2 EXCEPT WHERE NOTED. DIMENSIONS IN 
MILLIMETERS. TO CONVERT TO INCHES DIVIDE BY 25.4. 





3.60 

SUGGESTED PWB 
LAYOUT 



— <M 4.50 6S- 



7~ 

6.50 



4- 

T ^ 1.00 + 



0.10 DIA. 4 PLCS. 



7906H-2 











if 1 





6.00 ±0.30 



1.50 <g 



■a 



-1 



SUGGESTED PWB 
LAYOUT 



— H 4.50 I-.- 

, 1.00 + 0.10 DIA. 5 



r 



6.50 



1_ 

4.10±0.10 



PLCS. 



7906S-1 




0.70 t 0.20 -H — 



5.00 ± 0.20 



1.20 MAX. 



3P 



3.60 



4.00 




■ 6.50 ±0.50 -»■ 



3.50 ± 0.50 



6.50 



3.50 ±0.50 

i- 1.00 ±0.20 
-2.50 



SUGGESTED PWB LAYOUT 

— 7.00 - 



"0- 



2.50 



^ A 1^1.30 + 0. 

J a « — 1 oo + 



168 



10 DIA. 2 PLCS. 
0.10 DIA. 2 PLCS. 



tions are subject to change without notice. 



Model 7906 

^ e Key Switch 



PACKAGING SPECIFICATIONS 

7906H-1 





-6.00 ±0.30 


°? 




1. 


— (r~ ■ 













3.00 



r 

4.00 



3.60 



0.50 MAX. 

L_ 



r 



J_, 



3.40 f 
0.90 

0.30 MAX. — • 



5.00 t 0.20 



-II" 0.30 



==] 0.80 I 1 I 

yjjaalrvHl i8.oo + i.oo-o. 




^1.00 + 0.05 DIA. 2 PLCS. 



9.00 + 0.50 



— 12.70 ±0.30 
3.85 ±0.70 




.6.35 ±0.70 
5.00 + 0.80-0.20 



Specifications are subject to change without notice. 



PACKAGING SPECIFICATIONS 

7906H-2 



+ 



6.00 ±0.30 



art 



3.00 



q 



3.60 DIA. 



0.50 MAX. 



r 



to r 



0.90 
0.30 MAX.-H 



5.00 ± 0.20 



f- -4U-0.30 



■ 0.70 



0.80 JSjf 

Ai i=3t7 



■ 2.00 



h I nI^OO ±0.10 
— - 0.80 5.00 ±0.10 i_ 



if—- U.OU w.w* 

0.30 I 



1.00 + 0.05 
DIA. 

2.00 ^ 3 PLCS. 
DIA. 
3 PLCS. 




■ 6.35 ±0.70 
5.00 + 0.80 - 0.20 



PACKAGING SPECIFICATIONS 

7906S-1 



6.20 ± 0.20 




4.00 ± 0.30 



3.00 ±0.20 



050 + 15-0.10 



0.40 ± 0.20 -*A 
7.00 ± 0.30 



-7.00 ±0.10 



4.00 ±0.10 



5.00 + 0.80-0.20 



-1.30 + 0.05 
DIA. 2 PLCS. 



I 1^1.00 + 0.0 



5.00 ± 0.10 — i k^; A °VpLCS 



r 27.1 ±1.00 

— 12.70 ±1.00 -J 18.00 + 1.00-0.50- 
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Model 7914 

P* Key Switch 



4MM SMD AND THROUGH-HOLE SQUARE/ 
SEALED/KEY SWITCH 

■ Compatible with all surface mount soldering processes 

■ Compatible with popular vacuum pick-and-place equipment 

■ J-hook, gull-wing and pinned configurations 

■ Meets EIA/EIAJ/IPC/VRCI SMD standard outline dimensions 

■ Top or side actuated 



Electrical Characteristics 

Contact Rating 

Maximum Current 100mA max. 

Maximum Voltage 24V 

Contact Resistance 

100 milliohms max. 

Insulation Resistance 

100 megohms min. (DC500V) 

Dielectric Strength 250 VAC 

General Characteristics 

Switch Type Normally open 

Operating Temperature Range 

-55°C to+125°C 

Storage Temperature Range 

-55°C to+125°C 

Seal Test 85°C Fluorinert* 

Vibration 20G 

Shock 100G 

Mechanical Characteristics 

Pushover Strength (S Style) 

2 kilograms minimum 

Cycle life, loaded 10,000 actuations 

Contact resistance 

100 milliohms max. 

Marking Manufacturer's code 

and date code 

Standard Packaging 

J, G & S 100 pcs./tube 

H 100 pcs./tube 



HOW TO ORDER 

7914 G - 001 - 000 E 



Model 

Terminal 

Switch Type 

001 = Std. N.O. 

Product Code 



7914J 



Embossed Tape 

(Option Applicable to Styles J, G and S only - 
Consult Factory) 



TOLERANCES: ±.2 EXCEPT WHERE NOTED. DIMENSIONS I 
MILLIMETERS. TO CONVERT TO INCHES DIVIDE BY 25.4. 




IP 



2.54 
1.00 TYP. 



-0.20 



RECOMMENDED PCB LAYOUT 



o 



2.54 TYP. 
1.27 TYP. 



TT 

U -J 2.54 2 PLCS. 



r 

3.8 



1.78 TYP. 



SPST N.O. 



791 4G 



4.80 -< 
D (2] 



4.00 



IB ET 



1 ^ 



-2.40 

"-0.20 TYP. 
— 0.05 i 0.05 
TYP. 



5" MAX TYP I 



0.60 TYP. 



RECOMMENDED PCB LAYOUT 
—+2.54 TYP. 



1 h— 0.76 TYP. 

b a 



□ □ 



a — m 



2.54 

2 PLCS. 



i.5 

SPST N.O. 



i— 1.27 TYP. 



1.27 TYP. 



7914H 



- 4.80 - 



4.00 

2.40 



4.50 



*j 0.76 TYP. 

B □_ 




.00 —I 



RECOMMENDED PCB LAYOUT 
(- -+2.54 2 PLCS. 



°o a 

□ □ 



W . 



1-0-+-0 

t ! 



5.00 

2 PLCS. 



0.80 DIA. 
TYP. 



2.54 2 PLCS. 



SPST N.O. 



791 4S 



0.13 ±0.05 




RECOMMENDED PCB LAYOUT 
2.54- 



1.3 TYP. 
r-1.25 TYP. 



SPST N.O. 



□ El" 



-2.33 
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Model 7914 

P' Key Switch 



PACKAGING SPECIFICATIONS 

7914J, G 



R 
TYP. 



.2.82 — | H- r ,51 TYP. 

I Xi. .[ 

S1 f. A 1 



4.70 




' 7.67* 



» -2.82 



7~T 



W — R .76 MAX. 
2 PLCS. 



TUBE LENGTH - 523.24MM. 

UNITS PACKAGED 100 PIECES PER TUBE. 



PACKAGING SPECIFICATIONS 

791 4H 



6.60 




4.24 



t -j 4.32 
.51 ±.127-Hh- 



TUBE LENGTH - 523.24MM. 

UNITS PACKAGED 100 PIECES PER TUBE. 



PACKAGING SPECIFICATIONS 

791 4S 



-7.20 — 
- 5.30 — ■ 



TUBE LENGTH - 524MM. 

UNITS PACKAGED 100 PIECES PER TUBE. 



Specifications are subject to change without notice. 
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SMD 6MM SQUARE/SINGLE POLE 




SINGLE THROW WASHABLE/KEY SWITCH 


■ 


■ Compatible with surface mount reflow processes 




■ Tape and reel packaged 




■ 1mm nrnfilp hpinht availahlp 




■ Low level signal switch 


POURNS 




Modpl 7Q16 




P e Key Switch 





Electrical Characteristics 

Contact Rating 

Maximum 20mA 15 VDC 

Minimum 10 2 VDC 

Contact Resistance 

100 milliohms max. 

Insulation Resistance 

50 megohms min. (DC100V) 

Dielectric Strength 250 VAC 

Contact Bounce 3ms max. (on) 

10ms max. (off) 

General Characteristics 

Switch Type (N.O.) SPST 

Operating Temperature Range 

-20°C to +70°C 

Storage Temperature Range 

-40°C to +85°C 

Mechanical Characteristics 

Push Stroke 0.25mm ±0.1 

Actuation Force 160 ±50 gf 

Operating Life 100,000 Actuations 



HOW TO ORDER 

7916 J - 001 



000 E 



Model 

Terminal 

Switch Type 

001 = Std. (N.O.) 

Option 



Embossed Tape Designator — 
E = 370mm Reel (Standard) 
7916J-1 =5000 pcs./Reel 
7916X-1 =2000 pcsVReel 



TOLERANCES: ±.2 EXCEPT WHERE NOTED. DIMENSIONS IN 
MILLIMETERS. TO CONVERT TO INCHES DIVIDE BY 25.4. 




CD (2) 

PUSH ON 



7916J-1 



Q © 




4.50 ±0.15 



— + — t 6.60 ± 0.30 



I— 0.80 ± 




0.10 



_ Q 8Q SUGGESTED PWB 



LAYOUT 



-1.00 



4.00 ■ 



1 20 + 0.10-0.00 
f-1.00 DIA ' 

1.00 
MIN. 

0.40 

4.50 ±0.10 



L-o 



3.20 

i L 

-<b-*i 3.60 





7916X-1 

(WITH GROUND LUG) 




0.70 
DIA. 



[D 



3.00 DIA. 



SUGGESTED PWB 
LAYOUT 



1.00 



- 3.10 + 0.30-0.00 

--2.60 

— 1.30 



3.20 



■ 4.00 



PACKAGING SPECIFICATIONS 

7.50 ±0.20 — 



0.30 ±0.10—! 



r- 1.80 ±0.20 (J) 
1 3.50 ±0.20 (X) 



4.00 ±0.10 



2.00 ±0.10 




5.52 ± 0.18 



TAPE 



13.00 ±0.51' 

DIA. 21.00 ±1.00 



REEL 

Meets EIA specification 481. 



7.00 ± 0.20 




2.00 ± 0.50 



50.00 ± 2.00 



14.00 + 1.50 
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Encoders 

I. Rotary Encoders 

6mm Square 174 

9mm Square 177 

16mmX21mm 180 

II. Digital Contacting Encoders 

22mm Square 182 

III. Snap-In Shaftless Encoders 

20mm Square 185 

IV. Opto-ASIC Encoders 

Product Selection Guide 187 

Incremental 

30mm/4,000 RPM ..188 

30mm/6,000 RPM 190 

39 X 39mm/4,000 RPM 192 

30mm/1 0,000 RPM 194 

36mm/1 0,000 RPM 197 

58mm/1 0,000 RPM 201 

58mm/6,000 RPM 206 

58mm/3,000 RPM 209 

Absolute 

58mm/6,000 RPM 212 

Accessories 217 



Safety and Installation Instructions 



.224 




Model 3375 

Bourns® Encoders 



6MM SQUARE / SEALED ENCODER 

■ Miniature package for design flexibility 

■ Long operating life 

■ High operating temperature capabilities 

■ Conductive plastic element 

■ Bushing or PC board mount 



FOR PART NUMBERING SYSTEM, SEE PAGE 176. 



Electrical Characteristics 

Output 

Closed Circuit Resistance 

Open Circuit Resistance 

Contact Rating 

Insulation Resistance (500 VDC) . 
Dielectric Withstanding Voltage 

Sea Level 

Electrical Travel 

Contact Bounce (15 RPM) 

RPM (Operating) 



..2-bit gray code, Channel A leads Channel B by 90° electrically turning clockwise (CW) 

2 ohms maximum 

100K ohms minimum 

10 milliamp @ 10 VDC or 0.1 watt maximum 

1,000 megohms minimum 



900 VAC minimum 

Continuous 

.5 milliseconds maximum 
120 maximum 



Environmental Characteristics 

Temperature Range 

Vibration 

Contact Bounce 

Shock 

Contact Bounce 

Rotational Life 



-55°Cto+125°C 

50G 

..0.1 millisecond maximum 

100G 

..0.1 millisecond maximum 
100,000 cycles 



Mechanical Characteristics 

Mechanical Angle 

Torque 

Marking 



Continuous 

5 oz-in. maximum 

..Manufacturer's symbol and model number, product code, terminal style, date code and resistance code 



RECOMMENDED INCREMENTAL 
CONTROL DIAGRAM 



.001 5nf 



(CUSTOMER LOGIC CIRCUITRY) 



4 \ J 


i 

— i i — i 1 
i 


5ms DELAY 
DEB0UNCE 
(MC 14490) 




DECODE 
LOGIC 


DIRECTION 


UP/DOWN 
COUNTER 


BINARY to 


V' ! 


Tin 




1 

; 

4 /- 


i 

i 


OUTPUT 


! 




MAGNITUDE 



FULL CYCLE 6 PPR STANDARD (Normally Open in Detent Shown) 



CW 



Closed Circuit 



Open Circuit 
Closed Circuit 
Open Circuit 



it 



«• Channel A 



L 



Channel B 
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Model 3375 

Bourns® Encoders 



COMMON DIMENSIONS 

3375C 



3.35 



5.59 ±.25 
ACROSS 
FLATS 




y u 



- 3.20 ±.25 
1 



.38 MIN. 
V STANDOFF 



2.54 ±.25 



2.54 ±.25 



— 6.35 ±.076 
MOUNTING DIA 



E 



6.35-32 UNEF-2A THREADED 
- PLASTIC BUSHING 



iliii 



U- 5 44 » 
MIN. 
FULL 
THREAD 



1h 



.33 MIN. 
STANDOFF 



6.71 ±.25 



6.78 ±.25 



3.91 ± .38 
4.70 ±.38 



© ©\ © 



5.97 ±.89 
1 



- ADJUSTMENT SLOT 
.64 ±. 10 WIDE X. 76 ±.25 DEEP 



.46 ±.05 DIA. 
SOLDER PLATED 
COPPER PINS 



3375P 



lE 



mm 



.33 MIN. , 
STANDOFF ] 



t— 5.97 ± .89 



nnn 



- 2.54 ± .38 



1.02 ±25 
TYP. 



© 



2.54 ±25- 



2.54 ±.25 



3375Y 



E 



iiiLL 



M 



—J |— 5.97 ±.f 



5.08 ±25 



~1~ 

.97 ±38 



* 



2.54 ±.25- 



© 



2.54 ±.25 



(2) WIPER 

ccw(T>WVWvVV<3) CW 



CLOCKWISE - 



Specifications are subject to change without notice. 



Model 3375 

Bourns® Encoders 



PART NUMBERING SYSTEM 

3375 Y - 1 - 006 

Model Number Designator 1 

3375 = 6mm Encoder 

Terminal Style Designator 

C = In-line Straight Terminals Side Exit 

P = 5.08mm x 2.54mm Triangular Pattern Rear Exit 

Y = 5.08mm x 5.08mmTriangular Pattern Rear Exit 

Shaft End Designator 

0= Shaft End Slotted 

Shaft Length Designator ' 

= 12.7mm FMS Long Plastic Shaft (Use with bushing versions only) 

Bushing Designator ' 

1 = 6.35mm x 6.35mm Plastic 

Pulses per Revolution Code 

006= 6ppr 
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9MM SQUARE / SEALED ENCODER 

■ Miniature package for design flexibility 

■ Long operating life 

■ Conductive plastic element 

■ Bushing or PC board mount 



Model 3315 

Bourns® Encoders 



FOR PART NUMBERING SYSTEM, SEE PAGE 179. 



Electrical Characteristics 

Output 

Closed Circuit Resistance 

Open Circuit Resistance 

Contact Rating 

Insulation Resistance (500 VDC) 
Dielectric Withstanding Voltage 

Sea Level 

Electrical Travel 

Contact Bounce (15 RPM) 

RPM (Operating) 







..2-bit gray code, Channel A leads Channel B electrically turning clockwise (CW) 

2 ohms maximum 

1 00K ohms minimum 

10 milliamp @ 10 VDC or 0.1 watt maximum 

1,000 megohms minimum 



900 VAC minimum 

Continuous 

..5 milliseconds maximum 
120 maximum 



Environmental Characteristics 

Temperature Range 

Vibration 

Contact Bounce 

Shock 

Contact Bounce 

Rotational Life 







-55°C to+125°C 

30G 

..0.1 millisecond maximum 

100G 

..0.1 millisecond maximum 
100,000 cycles 



Mechanical Characteristics 

Mechanical Angle Continuous 

Torque 5 oz-in. maximum 

Marking Manufacturer's symbol and model number, product code, terminal style, date code and resistance code 



RECOMMENDED INCREMENTAL 
CONTROL DIAGRAM 



.001 5nf 







i 
i 
i 

— i 


5ms DELAY 
DEB0UNCE 
(MC 14490) 


fLTL 


DECODE 
LOGIC 


DIRECTION f 


UP/DOWN 
COUNTER 


BINARY fc 








/ 




- 1 
i 


OUTPUT 






MAGNITUDE 



FULL CYCLE 6 PPR STANDARD (Normally Open in Detent Shown) 



cw 



-> Channel A 



Closed Circuit 
Open Circuit 

Closed Circuit 
Open Circuit 



u 



Channel B 
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Model 3315 

Bourns® Encoders 



COMMON DIMENSIONS 

3315-001 

Plastic Bushing 



9.53 ±.25 



9.53t.25 



2.54 t .25 -H h- 



1/4-32 UNEF-2A 
THREADED PLASTIC 
BUSHING -\ 
MOUNTING - 
SURFACE 




5.97 ±.89 



2.54 ± .25 
.51 t .05 DIA. 
SOLDER PLATED 
COPPER PINS 



^38 — 1|— 
STANDOFF ' 



— — *- 


-4.75 MIN. 






FULL 






THREAD 


1 3.18 ± 
.05 DIA. 


L 






4.83 ± .38 



-R. 76 ±. 05 X. 97 HIGH 7C0n i« 
ANTI-ROTATION 

SURFACE 



i .38 MIN. 
-I STANDOFF 





— i —4.06 ± .38 
(2) WIPER 

ccw(T>V^/vVWV<I) cw 

CLOCKWISE - 



3315P-O01 




-»l p- 5.97 ±.89 
2.54 ±.38 J r L 




3315R-001 




r 



5.97 ± .89 













i 




--)i 




— "1 


. " "-[ 







-2.54 ±.38 



3315Y-001 




5.08 ±. 25-^| 
2.54 ±.38- 



.97 1 .89 



EE3 



COMMON DIMENSIONS 

3315-002 
Metal Bushing 



-9.53 ±.25 



2.54 ± .25 -H 



9.53 ±.38 



5.97 ±.89 



-H \h- 2.54 ±.25 
.51 ± .05 DIA. 
F— SOLDER PLATED 
COPPER PINS 



COMMON DIMENSIONS 

3315-002 

Metal Bushing 

1/4-32 UNEF-2A 
THREADED METAL 
BUSHING 

MOUNTING 
SURFACE 

.38— f- 
MIN. 'J — 
STANDOFF 



6.35 ±.64 




HH— -76 2 PLCS. 



3315C-002 




5.08 ± .51 + 




3315P-002 
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Model 3315 

Bourns® Encoders 



3315R-002 



5.97 ± .89 

i; 



i_ 



2.54 1 .38 



3315Y-002 




— 1 



3315P-005 
Bushingless 



|— — 9.53 ± .25 



®K cJP 9.53L.25 
1 



|«- 2.54 i .: 



-H H--2.54 ± .25 

.51 ± .05 DIA. 
-SOLDER PLATED 
COPPER PINS 
h— 5.97 ±.89 



2.54 ± .25 




3315Y-005 
Bushingless 



-9.53 ±.25 



\~- 2.54 ± .: 



25 



-H h-2.54 ± .25 



.51 ± .05 DIA. 
-SOLDER PLATED 
COPPER PINS 
i p- 5.97 ±.89 



5.08 ± .25 



2.54 ± .38 




5.59 ± .38 



PART NUMBERING SYSTEM 



Model Number Designator 

3315 = 9mm Encoder 

Terminal Style Designator 

C = In-line Straight Terminals Side Exit 

R = In-line Terminals Rear Exit 

P = 5.08mm x 2.54mm Triangular Pattern Rear Exit 

Y = 5.08mm x 5.08mmTriangular Pattern Rear Exit 

Shaft End Designator 



3315 Y - 1 - 006 



0= Shaft End Slotted 
1 = Shaft End Flatted 



Shaft Length Designator 

0= 12.7mm FMS Long Plastic Shaft 

1 = 19.05mm FMS Long Plastic Shaft (Use with bushing versions only) 

Bushing Designator 

1 = 6.35mm x 6.35mm Plastic 

2 = 6.35mm x 6.35mm Ni Plated Brass 
5 = Bushingless (Board Level) 

Pulses per Revolution Code 

006 = 6 ppr 
016= 16 ppr 



Specifications are subject to change without notice. 




OPTICAL INCREMENTAL ENCODERS 



Two channel quadrature output 
Square wave signal 
Small size 

CMOS and TTL compatible 
Long life 

High operating speed 



Bushing or servo mount 
Index channel available 
Resolution to 256PPR 



Rotary Optical Encoders 



Bourns® Optical Encoders 



Electrical Characteristics 

Output 2-bit gray code, Channel A leads Channel B by 90° (electrical) with clockwise rotation 

Supply Voltage 5.0 VDC ±0.25 VDC* 

Supply Current 26 mA maximum 

Output Voltage 

Low Output 0.8V maximum 

High Output 4V minimum 

Output Current 

Low Output 25mA minimum 

Insulation Resistance (500 VDC) 1,000 megohms 

Rise/Fall Time 200ns (typical) 

Shaft RPM (Ball Bearing) 3,000 rpm maximum 

Power Consumption 136 mW maximum 

Pulse Width (Electrical Degrees, Each Channel) 180° ±45° TYP. 

Pulse Width (Index Channel) 360° ±90° 

Phase (Electrical Degrees, Channel A to Channel B) 90° ±45° TYP. 

Index Channel Centered on 1-1 State Combination of A and B Channels 0° ±45° 



'Consult factory for other voltages up to 15 VDC. 



Environmental Characteristics 

Operating Temperature Range (Standard) 

Vibration 

Shock 

Humidity 



-40°C to +85°C 

5G 

50G 

MIL-STD-202, Method 103B, Condition B 



Mechanical Characteristics 

Torque (Starting and Running) 

A & C Bushings (Spring Loaded for Optimum Feel) 1 .5 oz-in. maximum 

W, S & T Bushings (Ball Bearing Shaft Support) 0.1 oz-in. maximum 

Mechanical Rotation Continuous 

Shaft End Play 0.012" T.I.R. maximum 

Shaft Radial Play 0.005" T.I.R. maximum 

Rotational Life 

A & C Bushings (300 rpm maximum)** 10,000,000 revolutions 

W, S &T Bushings (3,000 rpm maximum)** 200,000,000 revolutions 

Weight 0.4 oz. 

"For resolutions < 128 quadrature cycles per shaft revolution. 



OUTPUT TABLE 

OUTPUT VOLTAGE 

, * 4 -° v < Min ) — !— 

Channel A Z> 

0.8V (Max) 1 

, D — 4.0V (Min) V-, 

Channel B J> 1 ' 

"| 0.8V (Max) U 

index > 4 - 0V < Min > "-I 

Channel °-8V (Max) 

(Optional) 



JT 



1 cycle 1 
360° ± 90° 



■ Clockwise rotation 



STANDARD RESOLUTIONS 
AVAILABLE 

(Full quadrature output cycles per shaft 
revolution) 

25* 125 
50* 128 
64 200 
100 256 

For Non-Standard Resolutions- 
Consult Factory 

* Channel B leads Channel A 
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ROTARY OPTICAL 

The Bourns* EN model is a self-contained rotary optical encoder. It 
produces a 2-bit quadrature signal which is suitable for digital systems 
where both magnitude and direction of adjustment must be provided. 
The EN encoder is ideal for use as a digital panel control or as a position 
sensing device in applications where long life, reliability, high resolution 
and precise linearity are critical. 

The EN series encoder converts rotary input into electrical signals 
which can be used by microprocessors without A/D conversion. 



Bourns encoder output signals are square wave digital pulses which 
do not require debounce circuitry. Both features make it possible to 
significantly reduce the memory overhead, wiring and wiring intercon- 
nects required by other types of control devices. 

EN optical encoders offer a useful rotational life of from 1 million to 
200 million shaft revolutions, making them ideal for extended service 
applications. The Bourns encoder is also compact and well suited for 
situations where the available space is limited. 



Rotary Optical Encoders 

Bourns® Optical Encoders 



.100 
(2.54) 



TYP.- 



.025 „ 
C635) S °X1 



Optional .73 
Radial Leads P" [fslj 



T 



.375 T 
(9.525) 
.34 
(8.636) 



.250 
(6.35) 



.625 




(15.88) 





1/4-32 UNEF 
1 247 + . 000/ -.003 



(3.167 + .000/ -.0076) 

Bushing Style C 



OIA, 




© 



■054 I 
(1.37)^1 



.093 f 

J> 36 >jsk 



T 



"(2121 ) 



375 
(9.53) 



.2497 + . 000/ -.0003 




.4062+ .000/ -.002 




.281 + .000/ -.002 
(7.14 + .000/ -.0508) 
.375 



DIA.- 



(9.53) 



Bushing Style A 



DIA- 1 

(6.342 + .000/ - .0076) 

Bushing Style S 
(Ball Bearing) 



.062 
(1.57) 

.1247+ .000/ -.003 



1/4-32 UNEF 



(3. 167 + .000/-. 0076) 

Bushing Style T 
(Ball Bearing) 



DIA J 



TERMINATION DIAGRAM 



CHANNEL A 

GROUND N.C. Vcc CHANNEL B 




CO) - a 




(22.2+ .0127/-. 1270) 

Servo Mount Style W (Ball Bearing) 



Consult factory for options not shown, including: 

• Wire lead or cable options 

• Connectors 

• Non-standard resolutions 

• Special shaft/bushing sizes and features 

• Special performance characteristics 

• PCB mounting bracket 
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■ BOURNS EN SERIES OPTICAL ENCODER 



e|n|c|i|j<|d|2|8{l|o|o|i|2|8 



ANTI-ROTATION 
LUG POSITION 


Code 


Description 


D 


None 


J 


9:00 Position 


P 


Rear Mount- 
ing Bracket 



SWITCHING 


CONFIGURATION 


Code 


Description 




Channel A 




■Leads : 


1 


Channel B 




By 90 




(Clockwise 




Rotation)" 




Code 1 




Switching 


2 


With Index 




Channel 



SHAFT LENGTH* 


Code 


Description 


16 


1/2" Long 


20 


5/8" Long 


28 


7/8" Long 



TERMINAL 
CONFIGURATION 


Code 


Description 


L 


Axial, Multi- 
purpose Pin 


R 


Radial, Multi- 
purpose Pin 


M 


Rear Ribbon 
Cable with 
Connector 


N 


Side Ribbon 
Cable with 
Connector 


W 


Rear Ribbon 
Cable - No 
Connector 


Y 


Side Ribbon 
Cable - No 
Connector 



RESOLUTION 




Cycles Per 


Code 


Revolution 


00025 


25 


00050 


50 


00064 


64 


00100 


100 


00125 


125 


00128 


128 


00200 


200 


00256 


256*" 



SHAFT STYLE 






Use With 


Code 


Description 


Bushings (Code) 


B 


1/4" Dia., Plain End 


A, S 


D 


1/8" Dia., Plain End 


C.T.W 


C 


1/4" Dia., Single 
Flatted 


A, S 



BUSHING CONFIGURATION 


Code 


Description 


A 


3/8"DX3/8"L Threaded 


C 




s 


3/8"DX3/8"L Threaded 
(Ball Bearing) 


T 


1/4"DX3/8"L Threaded 
(Ball Bearing) 


W 


Servo Mount 7/8"D 
(Ball Bearing) 



* Shaft length measured from mounting surface. 

" 25 and 50ppr is reversed (Channel B leads Channel A) 

"'S/T/W bushing only 



Specifications are subject to change without notice. 
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INCREMENTAL ENCODER / QUADRATURE 
OUTPUT 

■ Exceptionally long operating life 

■ High operating temperature capabilities - up to 125°C 

■ Sturdy construction 

■ Bushing mount 

■ Available with PC board mounting bracket (optional) 



Digital Contacting Encoders 

Bourns® Contacting Encoders 



RECOMMENDED INCREMENTAL 
CONTROL DIAGRAM 



.0015(11 





5ms DELAY 
DEBOUNCE 
(MC 14490) 




DECODE 
LOGIC 


DIRECTION 


UP/DOWN 
COUNTER 


BINARY 








OUTPUT 


: 




MAGNITUDE 



Electrical Characteristics 

Output 

Closed Circuit Resistance 

Open Circuit Resistance 

Contact Rating 

Insulation Resistance (500 VDC) . 
Dielectric Withstanding Voltage.. 

Sea Level 

Electrical Travel 

Contact Bounce (1 5 RPM) 

RPM (Operating) 



, .2-bit gray code, Channel A leads Channel B by 90° electrically turning clockwise (CW) 

5 ohms maximum 

100K ohms minimum 

10 milliamp @ 10 VDC or 0.1 watt maximum 

, 1,000 megohms minimum 

MIL-STD-202 Method 301 

1 ,000 VAC minimum 

Continuous 

5 milliseconds maximum 

120 maximum 





Environmental Characteristics 

Storage Temperature Range 

Operating Temperature Range .... 

Humidity 

Vibration 

Contact Bounce 

Shock 

Contact Bounce 

Rotational Life , 



-40°Cto+140°C 

+1°Cto+125°C 

.MIL-STD-202, Method 103B, Condition B 

15G 

0.1 millisecond maximum 

50G 

0.1 millisecond maximum 

200,000 shaft revolutions* 



Mechanical Characteristics 

Mechanical Angle Continuous 

Weight Approximately 0.75 oz. 

Torque (Detented) 0.75 to 2.25 oz-in. 

Mounting Torque 7 in-lbs. maximum 

Shaft Side Load (Static) 10 lbs. minimum 

'Applies to EC Option. 

QUADRATURE OUTPUT TABLE 

This table is intended to show available outputs as currently defined. 

1/4 CYCLE PER DETENT 

CW 



FULL CYCLE PER DETENT (Normally Open in Detent Shown) 



Channel A 

I I I I I I I I I I I I I I I I I 

Closed Circuit I pi— U I I p|— 1-, I I p|— U I | p|— U I I 

Opener 4J||lMl||L^^ 

I7TIUOUJTTII 



Closed Circuit | 
Open Circuit -I— U I I U_U | 



I I I I I I I I I I I I I I I I I 
0DDDDDDDDD0DDDDDD 
Channel B 



CW 

I 

Closed Circuit I 

Open Circuit 
Closed Circuit 

Open Circuit 4- 



Channel A 

I 



■n 



i 



i 



■ 



Channel B 
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DIGITAL CONTACTING 

The Digital Contacting Encoder is commonly referred to by such 
names as Digital Panel Control, Bit Switch, Gray Switch and Digital 
Switch. All such names are synonymous with a device whose output is 
a digital gray code signal, rather than a conventional potentiometric 
voltage ratio output. 

The advantage of the Digital Contacting Encoder is that it permits the 
direct entry of digitized analog data into a digital circuit without A/D 



conversion. The two (2) channel gray coded signal of this incremental 
encoder allows the user's decoder circuit to sense analog direction of 
rotation, as well as up-down counter capabilities ... all without the 
time and cost required for A/D conversion. This approach can reduce 
memory overhead, wiring and wiring interconnects, and can provide 
greater MPU program speed. 



Digital Contacting Encoders 

Bourns® Contacting Encoders 



FOR ORDERING INFORMATION, SEE FOLLOWING PAGE. 



BUSHING MOUNTED - HOUSING A 
W style bushing shown. 

Shaft lengths "L" for B, C, R and Y styles 
24 = .750" (19mm) 
36= 1.125" (28.5mm) 



.335 



(8.51) 



.250 
(6.35) ' 



.250 



(6.35) 



.354 



DIA. 



(9.0) 

. 060 M9 X 0.75-60 SPL 
1.52) 



.874 ±.010 




"L" Dim. = 1.125 or .750 



PCB BRACKET MOUNTED - HOUSING B 

Dimensions not given are the same as Bushing Mounted. 

.226 , .355 



(5.74) 

.030 T~" 
(-762) 
4 PLCS. 



.250 



(9.02) 



.920 ±.010 




(22.37 ± 0.25) 




< i 




m ® n 


t 

.672 


(17.069) 
1 


i J 




I A C B J 





(6.35)"*^ 



SOLDER HOLES - HOUSING C 

Dimensions not given are the same as Bushing Mounted. 



r 



.II. 058 

^^(1.47) 




LP^^DIA 
- K- (.107) UIA 

JP1_ L- 3 PLCS. 
(5.08)^ ^ 



SNAP-IN MOUNT - Housing G 

.515 




PCB MOUNTING DIMENSIONS 

.893 



.446 P2 .68) 
(11.33)T" 



(.97) 



2X 



HP 



429 



.482 



.831 
(21.11) 



(2 - 54 > <k\ 109 °> 
J *(1.07) 



.778 
(19.76) 



Shaft Style B 

.249 + . 001/- .003 
(6.32 + 0.03/- 0.06) 




Shaft Style C 

.21 8 ±.003 
(5.54 ± .076) 1 



Shaft Style J 



.187 ±.003 



Shaft Style R 



Shaft Style Y 



DIA. 



c 




mJl^^.m (6i2+ 



.158+ .002/- .001 (4.75 ± .076) 
(3.94 + .051/-. 025) 1 ) 

□=£0 i 




t DIA. 



(6.32 + 0.03/- 0.06) 
"D" DIMENSION EXTENDS FROM SHAFT END TO BUSHING FACE 
■D' = (SHAR LENGTH, FMS) - (BUSHING LENGTH) 



(1.6) ^ ^ DIA. 



062 .185 , 



SLOT DEPTH (V SHAFT) FOR SHARS 

520 ( sbs ' 
< V LENGTH 7^7 FOR SHARS 2 V LENGTH 



PANEL HOLE DIMENSIONS 
Bushing Mounted 



PCB MOUNTING DIMENSIONS 
(Housing Styles B and E) 

I 



.375 



(9.5) 



.125 
(3.17)' 



DIA' 




] -360 
- ^(9l) DIA 



.600 
(15.2) 

*3°.A-o- 

(23.6) 



(11.4) 
.100 _ 



(23.37 ± 



— -I 



± 



FOR TOLERANCES NOT SHOWN 
.XX- ±010 
XXX = i .005 

SHAFT DIMENSIONS ±1/32" 



.047 



DIA. 7 PLCS. 



I A C B ] 

CHANNEL A ^ ( t- CHANNELS 
COMMON 



HOW TO ORDER 

Digital Contacting Encoders 



Bourns® Contacting Encoders 
PART NUMBERING SYSTEM 



E 


C 


W 


1 


J 




B 


2 


4 




B 


C 








2 


4 








I , I 


I , I 













Rotational Life I 




















100,000 Revolutions 
















BUSHING CONFIGURATION 






Code 


Description 






W 


9mm x 1/4" Length. Threaded M9x 


0.75 






L 


9mm x 3/8" Length. Threaded M9x0.75 








(Use B shaft only.) 








T 


9mm x 1/4". No Thread. 
















SWITCHING CONFIGURATION (In Detent Position) 

Applies to performance codes B0012 and C0024 
only, use code "0" for all other performance codes. 


Code 


Description 





Not Applicable 


1 


Normally Open 


2 


Normally Closed 



ANTI-ROTATION LUG POSITION 


Code 


Description 


J 


9:00 Position 


D 


None 



SHAFT STYLE (See Outline Drawing for Details) 


Code 


Description 


B 




C 


Single Flatted (1/4" Dia.) 


R 


Plain with Inserted Slot (6mm Dia.) 


Y 


Split Shaft Version (.185" Dia.) 


J 


Flatted Shaft (3/16" Dia.) 



The sample part number demonstrates the identification 
code for Bourns contacting encoders. 
The part number shown is a commonly used model, 
typically available from stock. 



PERFORMANCE CODE 


Code 


Detents 


Cycles/Rev. 


E0006 




6 


E0009 




9 


E0012 





12 


E0024 




24 


B0012 


12 


12 


C0006 


24 


6 


C0024 


24 


D0009 


36 


9 



HOUSING TERMINAL CONFIGURATION 
(X indicates "Equipped With" 



Code 



Features 


A 


B 


c 


D 


E 


F 


G* 


Terminal Cover 


X 


X 






X 




X 


Terminals 


X 


X 






X 




X 


Solder Holes 






X 


X 




X 




PCB Bracket 




X 




X 


X 


X 




Hardware Included 


X 




X 




X 


X 




Snap-In Mount 










X 



'Bushing code T only. 



SHAFT LENGTH (FMS) 






Available 


Code 


Description 


Shaft Styles 


16 


1/2" Length 


B 


20 


5/8" (15.9mm) Length 


J 






28 


7/8" (22.2mm) Length 


B, C, J, Y 


32 


1 " (25.4mm) Length 


B, C, J, Y 


36 


1-1/8" (28.6mm) Length 


B, C, J,Y 


Metric 


19 


19mm Length 


R 


22 


22mm Length 


R 


24 


24mm Length 


R 
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SHAFTLESS INCREMENTAL ENCODER / 
QUADRATURE OUTPUT 

■ Snap-in PC board mount 

■ Long operating life 

■ Incremental output 

■ Up to 24 full quadrature outputs per revolution 



Shaftless Contacting Encoders 

Bourns® Contacting Encoders 



FOR ORDERING INFORMATION, SEE FOLLOWING PAGE. 



Electrical Characteristics 

Output 2-bit gray code, Channel A leads Channel B by 90° electrically turning clockwise (CW) 

Closed Circuit Resistance 5 ohms maximum 

Open Circuit Resistance 100K ohms minimum 

Contact Rating 10 milliamp @ 10 VDC or 0.1 wart maximum 

Insulation Resistance (500 VDC) 1,000 megohms minimum 

Dielectric Withstanding Voltage MIL-STD-202 Method 301 

Sea Level 1 ,000 VAC minimum 

Electrical Travel '. Continuous 

Contact Bounce (1 5 RPM) 5 milliseconds maximum 

RPM (Operating) 120 maximum 



Environmental Characteristics 

Storage Temperature Range -40°C to +140°C 

Operating Temperature Range +1°C to +125°C 

Humidity MIL-STD-202, Method 103B, Condition B 

Vibration 15G 

Contact Bounce 0.1 millisecond maximum 

Shock 50G 

Contact Bounce 0.1 millisecond maximum 

— 

Mechanical Characteristics 

Mechanical Angle Continuous 

Weight Approximately 0.75 oz. 

Rotational Life 200,000 shaft revolutions 

Torque (Detented) 0.75 to 2.25 oz-in. 



QUADRATURE OUTPUT TABLE 

This table is intended to show available outputs as currently defined. 



1/4 CYCLE PER DETENT 

CW — Channel I 

I I I I I I I I I I 
Closed Circuit I A — U I I r-l — U I I ,4- 



Open Circuit 
Closed Circuit 



IJmL 

XII 



r 



I I TT I 

UT-ni I 



i i p— r 

Open Circuit -J — M | | I | | I | | l_| — I 



i L> 

I T 

n r 



I I I I I I I I I I 

DDDDDDDD0D 
Channel i 



I I 
D D 



I I I 

t H — I- 

Mi i 

T I I 
I l[T 

-i— U i 

i i i 

ODD 



I 



FULL CYCLE PER DETENT (Normally Open in Detent Shown) 



CW 



I 



Closed Circuit I 

Open Circuit 
Closed Circuit 
Open Circuit ■ 



Channel A 



Channel B 



•4 

Hi 




P.C.B. THICKNESS 
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Shaftless Contacting Encoders 

Bourns® Contacting Encoders 



FOR PRODUCT SPECIFICATIONS, SEE PREVIOUS PAGE. 



CROSS SECTION 
REAR MOUNT 



Component 
side of PCB 




CROSS SECTION 
FRONT MOUNT 



Component 
side of PCB 




MOUNTING HOLE 
DIMENSIONS 



(7.62) 



.600 
(15.24) 




0= 



©_0 



.156 
(4.01) 



.266 
(7.26) 



.040 J [«_ J00 TYp 

(102) *" (2.54) TYP. 



.300 

m (10.16, 

— r 



.600 
~j (15.24) 

.400 



SHAFT 

SNAP-IN 

DETAIL 



.176 
(4.47) 



| (4.01) ^_ 



.075 
(1.91) 

.218 



(5.537) 



.202_ 
3) 



.115 J \J 

(2.92) r 



, c ^rMIN. (FRONT MOUNT) 
45 (6-99) 

(3.683) _^60_MIN. (REAR MOUNT) 
(2.03) 



(SHAFT NOT AVAILABLE FROM BOURNS) 



TOLERANCES EXCEPT WHERE NOTED 
.XX = ±.51 
XXX = t.127 



PART NUMBERING 
SYSTEM 



BOURNS ES SERIES SHAFTLESS ENCODER (Non-Stock Adjustable) 



BUSHING CONFIGURATION 


Code 


Description 


D 


3/8" Dia. X 1/8" High Threadless Bushing 



c 

i 



SWITCHING CONFIGURATION (In Detent Position) 

Applies to performance codes B0012 and C0024 
only, use code "0" for all other performance codes. 


Code 


Description 







1 


Normally Open 


2 


Normally Closed 



SHAFT STYLE/LENGTH 


Code 


Description 


soo 


No Shaft 



ANTI-ROTATION LUG POSITION 


Code 


Description 





HOUSING TERMINAL 
CONFIGURATION 

(X indicates "Equipped With" 


Features 


Code G 


Standard Housing 


X 


Snap-in Legs 


X 


Rear Facing Terminals - 


X 



4 



PERFORMANCE CODE 


Code 


Detents 


Cycles/Rev. 


E0006 





6 


E0009* 





9 


E0012* 





12 


E0024* 





24 


B0012* 


12 


12 






6 









'Consult factory. 
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POURNS 



PRODUCT SELECTION GUIDE 
OPTO-ASIC ENCODERS 





Incremental Encoder 


Absolute 
Encoder 


Economic Type 

• Low shaft load 

• Low resolution 

• Low enclosure class 


Industrial Type 

• High shaft load 

• High resolution 

• High enclosure class 

• High speed 




MODEL 


Mechanical Characteristics 


Bl 31 


BI32 


BI39 


BI30 


BI36 


BI58 


Bl 58-D 


Bl 58-H 


BA58 


Shaft Diameter (mm) 


5 


5; 6 


6 


5 


6 


6; 10 


10; 12 


10; 12 


6; 10 


Shaft Diameter (inches) 


1/4" 


1/4" 


1/4" 


1/4" 


1/4" 


1/4"; 3/8" 


Hollow Shaft 


Hollow Shaft 


1/4"; 3/8" 


Max. Speed (RPM) 


4000 


6000 


4000 


10000 


10000 


10000 


6000 


3000 


6000 


Bearing Type 


Sleeve 


Ball 


Sleeve 


Ball 


Ball 


Ball 


Ball 


Ball 


Ball 


Protection Class (DIN) 


IP 42 


IP 50 


IP 42 


IP 65 


IP 65 


P 65/IP 67 


IP 65 


IP 64 


IP 65 


Size (mm) 


30 


30 


39x39 


30 


36 


58 


58 


58 


58 


Electrical Characteristics 

Resolution 


1024 


1500 


1024 


1500 


3600 


10000 


5000 


5000 


24 bit 


Supply Voltaqe (VDC) 


5, 10-30 


5, 10-30 


5, 10-30 


5, 10-30 


5, 10-30 


5, 10-30 


5, 10-30 


5, 10-30 


5, 10-30 


Output Circuit 


Push/Pull 


Push/Pull 


Push/Pull 


Push/Pull 
RS422 


Push/Pull 
RS422 


Push/Pull 
RS422 


Push/Pull 
RS 422 


Push/Pull 
RS422 


Push/Pull 
RS422 



Specifications are subject to change without notice. 




INCREMENTAL SHAFT ENCODER 
WITH OPTO-ASIC 

■ An economical instrument style encoder 

■ Short circuit and overload protection (1 0-30V) 

■ Encoder self tests for disk contamination, disk breakage, over- 
temperature, undervoltage and excessive LED aging, and provides an 
alarm output if these conditions occur. 



Model Bl 31 

Bourns® Encoders 



Electrical Characteristics 

Output 

General Design 

Supply Voltage 

Power Consumption 

Pulse Frequency 

Output H 

Push-Pull (10-30V) 

Push-Pull (5 V) ..... 

Output L 

Push-Pull (10-30 V) 

Push-Pull (5 V) 

Maximum Output Load 

Push-Pull (10-30V) 

Push-Pull (5 V) 

Alarm Output 

Push-Pull (10-30V) 

Push-Pull (5 V) 



Push-pull 

As per DIN VDE 0160 

5 VDC, 10-30 VDC 

.30 mA (24 VDC), 40 mA (5 VDC) 
200 kHz, 300 kHz (5 V) 



..> U B -3V 
> 2.5V 



< 2 V 

..<0.5 V 



±30 mA 

..±10 mA, ±30 mA 



..O.O NPN 10 mA 
..O.O NPN 10 mA 



Environmental Characteristics 

Operating Temperature Range 

Storage Temperature Range 

Vibration Proof 

Shock Resistance 



-10°Cto+60°C 

-25°C to +85°C 

.100 ms" 2 (10-2000 Hz) 
1,000 ms" 2 (3 ms) 



Mechanical Characteristics 

Shaft Diameter 

Absolute Maximum Shaft Load . 

Absolute Maximum Speed 

Torque 

Protection (DIN 40050) 

Connection 

Materials 

Flange 

Weight 

Bearing Life 



5mm 

Radial 10 N (2.2 lbs.), axial 5 N (1.1 lbs) 

Max. 4,000 RPM 

< 1 Ncm (IP 42) 

IP 42 

Cable axial/radial 

Flange: aluminum/Cover: plastic PC/ABS 

R = round flange 

50 g approx. 

.6 x 10 8 revolutions (typ.), for example 10,000 h at 1 ,000 RPM with a 2lb. radial load 



DELAY TIMES FOR 1.5M CABLE 

Pulse shape: JT 
Pulse duty factor: 1:1 
Tolerance: ± 25° electrical 

PUSH-PULL . . 



< 250 ns - 



•DISTANCE FROM A TO B IS AT LEAST 0.45 us. 



-< 250 ns 



SHORT CIRCUIT AND OVERLOAD PROOF OVER THE 
WHOLE TEMPERATURE RANGE. POLARITY PROTECTION. 



OUTPUT TABLE 

(Shaft turning clockwise as seen from 
front of encoder) 

PUSH-PULL 



Channel A 



Channel B 



Channel N 



i i 



Jl 



—J L— 90° 

I I 



CABLE LENGTHS @ 25° WITH 
RESPECT TO BOURNS CABLES 
(depends on voltage and frequency) 



LENGTH 


PUSH-PULL 


10m max. 


5 VDC, 300 kHz 
12 VDC, 200 kHz 
24 VDC, 200 kHz 
30 VDC, 200 kHz 



Consult factory for other lengths. 



Specifications are subject to change without notice. 



■ Round flange 

■ Protection class IP 42 



Model Bl 31 

Bourns® Encoders 



Dimensional Drawings 



16.0 DIA. 



5.0 DIA. 
- 0.008/ 
-0.015 



• 27.0 - 



-3.0 



8.0 



8.0 



11.0 




-R MAX. 100 



CONNECTION DIAGRAM 



Push-Pull 


Lead Diameter mm 1 


Color 


5 VDC ± 10%/10-30 VDC 


0.50 


Red 


Channel A 


0.14 


White 


Channel B 


0.14 


Green 


Channel N 


0.14 


Yellow 


GND 


0.50 


Black 


Alarm 


0.14 


Yellow/Black 



1 



Depends upon ordering code 



OUTPUT CIRCUIT 




ALSO FOR B, N 

0. K = PUSH-PULL (SHORT CIRCUIT PROOF AND OVERLOAD PROOF) 



-< 



MAX. 
30 mA 



TOLERANCES EXCEPT WHERE NOTED (DIN 7168): 
0-6mm ±0.1 
6-30mm ±0.2 
30-1 20mm ±0.3 

HOW TO ORDER 

BI31 -O/1024 E R-64KA 



Model ' 

O = Opto-ASIC 

Number of Pulses — 

Supply Voltage 

A = 5 VDC 
E = 10-30 VDC 
Push-pull only 

Type of Flange 

R = Round Flange 

Enclosure Class 

6 = IP 42 

Shaft Diameter 

4 = 5mm 



Output 

K = Push-Pull Short Circuit Proof 
D = Push-Pull, 5V, ±30 mA 

Type of Connection 

A = Cable Axial 
B = Cable Radial 



STANDARD RESOLUTIONS 
AVAILABLE 



5 


60 


500 


10 


100 


512 


20 


128 


600 


25 


200 


900 


30 


256 


1000 


50 


360 


1024 



Consult factory for non-standard 
resolutions. 



For accessories, see pages 217-223. 



Specifications are subject to change without notice. 
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Model Bl 32 

Bourns® Encoders 



INCREMENTAL SHAFT ENCODER 
WITH OPTO-ASIC 

■ The economical encoder for small appliances 

■ Short circuit and overload protected 

■ Encoder self tests for disk contamination, disk breakage, over 
temperature, undervoltage and excessive LED aging, and provides an 
alarm output if these conditions occur. 



Electrical Characteristics 

Output Push-pull 

General Design As per DIN VDE 0160 

Supply Voltage 5 VDC, 10-30 VDC 

Power Consumption 30 mA (24 VDC), 40 mA (5 VDC) 

Pulse Frequency 200 kHz, 300 kHz (5 V) 

Output H 

Push-Pull (1 0-30 V) > U B -3 V 

Push-Pull (5 V) >2.5V 

Output L 

Push-Pull (10-30V) <2 V 

Push-Pull (5 V) < 0.5 V 

Maximum Output Load 

Push-Pull (10-30 V) ±30 mA 

Push-Pull (5 V) , ±10 mA, ±30 mA 

Alarm Output 

Push-Pull (10-30 V) O.C. NPN 10 mA 

Push-Pull (5 V) O.C. NPN 10 mA 

Environmental Characteristics 

Operating Temperature Range -10°C to +60°C 

Storage Temperature Range -25°C to +85°C 

Vibration Proof 100 ms" 2 (10-2000 Hz) 

Shock Resistance 1 ,000 ms" 2 (3 ms) 

Mechanical Characteristics 

Shaft Diameter 5mm, 6mm 

Absolute Maximum Shaft Load Radial 30 N (6.5 lbs.), axial 15 N (3.3 lbs) 

Absolute Maximum Speed Max. 6,000 RPM 

Torque < 1 Ncm 

Protection (DIN 40050) IP 50 

Connection 1 .5m cable axial/radial* 

Material Housing: plastics; Flange: aluminum 

R = round I 



Flange.. 



I flange 



Weight .„ 50 g approx. 



Bearing Life . 



.2,4 x 10^ revolutions (typ.) at 35% of full rated shaft load 
2,4 x 10° revolutions (typ.) at 75% of full rated shaft load 
2,4 x 10 7 revolutions (typ.) at 100% of full rated shaft load 
for example 1 0,000 h at 4,000 RPM with a 2lb radial load 



'Other lengths of cable available on request. 



OUTPUT CIRCUIT 




ALSO FOR B. N 

K, D = PUSH-PULL (SHORT CIRCUIT PROOF AND OVERLOAD PROOF) 



OUTPUT TABLE 

(Shaft turning clockwise as seen from 
front of encoder) 



PUSH-PULL 

360° 



I 



Channel A 



_r 



Channel B 



1 



I I 



90° -«| [-•— 



Channel N 



JT 



—•J L — 90° 

I I 



Specifications are subject to change without notice. 



■ 



■ Round flange 

■ Protection class IP 50 



Model Bl 32 

Bourns® Encoders 



Dimensional Drawings 



16.0 DIA. 



1 



■ 27.0 ■ 



8.0 



D* L 
5MM DIAMETER 12.5MM 
6MM DIAMETER 10.0MM 



It- 



8.0 

■1 



11.0 




-R MAX. 100 



CONNECTION DIAGRAM 



Push-Pull 


Lead Diameter mm 1 


Color 


5VDC± 10%/10-30 VDC 


0.50 


Red 


Channel A 


0.14 


White 


Channel B 


0.14 


Green 


Channel N 


0.14 


Yellow 


GND 


0.50 


Black 


Alarm 


0.14 


Two-colored 



1 Depends upon ordering code 



For accessories, see pages 217-223. 



TOLERANCES EXCEPT WHERE NOTED (DIN 7168): 
0-6mm ±0.1 
6-30mm ±0.2 
30-1 20mm ±0.3 

HOW TO ORDER 

BI32-O/1024 E R - 1 4KA 



Model 1 

O = Opto-ASIC 

Number of Pulses — 

Supply Voltage 

A = 5 VDC 
E = 10-30 VDC 
Push-pull only 

Type of Flange 

R = Round Flange 

Enclosure Class 

1 = IP 50 

Shaft Diameter 

1 = 6mm 
4 = 5mm 



Output 

K = Push-Pull Short Circuit Proof 
D = Push-Pull, 5V, ±30 mA 

Type of Connection 

A = Cable Axial 
B = Cable Radial 



STANDARD RESOLUTIONS 
AVAILABLE 



5 


60 


360 


1000 


10 


100 


400 


1024 


20 


128 


500 


1250 


25 


200 


512 


1500 


30 


250 


600 




50 


256 


900 





Consult factory for non-standard 
resolutions. 



DELAY TIMES FOR 1 .5M CABLE 

Pulse shape: J~L 
Pulse duty factor: 1:1 
Tolerance: ± 25° electrical 

PUSH-PULL , t 



I 



I 



I 



< 250 ns — -| h H j- 

•DISTANCE FROM A TO B IS AT LEAST 0.45 (is. 



-<250 ns 



Specifications are subject to change without notice. 
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INCREMENTAL SHAFT ENCODER 
WITH OPTO-ASIC 

■ The economical encoder for small appliances 

■ To 4,096 steps at 1 ,024 impulses 

■ Short circuit proof and overload protected (10-30V) 

■ Encoder self tests for disk contamination, disk breakage, over- 
temperature, undervoltage and excessive LED aging, and provides an 
alarm output if these conditions occur 



Model Bl 39 

Bourns® Encoders 



Electrical Characteristics 

Output Push-pull 

General Design DIN VDE 0160 

Supply Voltage 1 0-30 VDC 

Power Consumption 30 mA (24 VDC), 40 mA (5 VDC) 

Pulse Frequency 200 kHz 

Output H 

Push-Pull (10-30 V) > U B -3 V 

Push-Pull (5 V) i > 2.5V 

Output L 

Push-Pull (10-30V) <2V 

Push-Pull (5 V) <0.5 V 

Maximum Output Load 

Push-Pull (10-30 V) ±30 mA 

Push-Pull (5 V) ±10 mA, ±30 mA 

Alarm Output 

Push-Pull (10-30 V) O.C. NPN 10 mA 

Push-Pull (5 V) O.C. NPN 10 mA 

Environmental Characteristics 

Operating Temperature Range -10°C to +60°C 

Storage Temperature Range -25°C to +85°C 

Vibration Proof 100 ms' 2 (10-2000 Hz) 

Shock Resistance 1,000 ms" 2 (3 ms) 

Mechanical Characteristics 

Shaft Diameter 6mm 

Absolute Maximum Shaft Load Radial 10 N (2.2 lbs.), axial 5 N (1 .1 lbs) 

Absolute Maximum Speed Max. 4,000 RPM 

Torque < 1 Ncm (IP 42) 

Protection (DIN 40050) IP 42 

Connection Round cable, radial 

Housing Fiberglass reinforced plastics 

Flange Q =square flange 

Weight 50 g approx. 

Bearing Life* 6 x 10 8 revolutions (typ.), for example 10,000 h at 1 ,000 RPM with a 2lb radial load 



OUTPUT CIRCUIT 




ALSO FOR B, N 

D, K = PUSH-PULL (SHORT CIRCUIT PROOF AND OVERLOAD PROOF) 



< 



MAX. 
±30mA 



CABLE LENGTHS @ 25° WITH 
RESPECT TO BOURNS CABLES 
(depends on voltage and frequency) 



LENGTH 


PUSH-PULL 


10m 


5 VDC, 300 kHz 
12 VDC, 200 kHz 
24 VDC, 200 kHz 
30 VDC, 200 kHz 



Consult factory for other lengths. 
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■ Square form 

■ Front and back mounting 

■ Square flange 39 x 39mm 

■ Protection class IP 42 



Model Bl 39 

Bourns® Encoders 



Dimensional Drawings 



[—19.9 DIA. 
6.0 DIA. 



12.5- 
±0.3 



5.0 — 



-26.7- 



A 



-2.3 



-< — 31.0 ±0.1 -j 



~~ r 

19 9 

+0.0/-0.05 
DIA. 



R 100 MAX 



— 8.2 

— SW15 




M3X6 



5.5 DIA./ 
7.0 DIA. 



CONNECTION DIAGRAM 



Push-Pull 


Lead Diameter mm 1 


Color 


5VDC± 10%/10-30 VDC 


0.5 


Red 


Channel A 


0.14 


White 


Channel B 


0.14 


Green 


Channel N 


0.14 


Yellow 


GND 


0.5 


Black 


Alarm 


0.14 


Yellow/Black 



1 Depends upon ordering code 



OUTPUT TABLE 

(Shaft turning clockwise as seen from 
front of encoder) 

PUSH-PULL 



Channel A 



I 
I 

Channel B — \- 



90° 



Channel N 



I I 
I I 



Jl 



-J I- — 90° 

I l 

Specifications are subject to change without notice. 



DELAY TIMES FOR 1.5M CABLE 

Pulse shape: _TL 
Pulse duty factor: 1:1 
Tolerance: ± 25° electrical 

PUSH-PULL 



< 250 ns — -| h" H |- — < 250 ns 

•DISTANCE FROM A TO B IS AT LEAST 0.45 lis. 

SHORT CIRCUIT AND OVERLOAD PROOF OVER THE 
WHOLE TEMPERATURE RANGE. POLARITY PROTECTION. 



TOLERANCES EXCEPT WHERE NOTED (DIN 7168): 
0-6mm ±0.1 
6-30mm ±0.2 
30-1 20mm ±0.3 

HOW TO ORDER 

BI39-O/1024 E Q-61KB 



Model ' 

O = Opto-ASIC — 

Number of Pulses - 

Supply Voltage — 
A = 5 VDC 
E = 10-30 VDC 
Push-pull only 

Type of Flange 

Q = Square Flange 

Enclosure Class 

6 = IP 42 

Shaft Diameter 

1 = 6mm 

Output 

K = Push-Pull Short Circuit Proof 
D = Push-Pull 5V, ±30 mA 

Type of Connection 

B = Cable Radial 




STANDARD RESOLUTIONS 
AVAILABLE 



10 


60 


360 


20 


72 


500 


25 


100 


512 


28 


128 


1000 


32 


200 


1024 


50 


256 





Consult factory for non-standard 
resolutions. 

For accessories, see pages 217-223. 




INCREMENTAL SHAFT ENCODER 
WITH OPTO-ASIC 

■ The industry standard economical encoder 

■ EMC class IV as per IEC 801 

■ To 6,000 steps at 1 ,500 impulses 

■ Short circuit proof and overload protected (1 0-30V) 

■ Synchro flange and round flange 



Model Bl 30 

Bourns® Encoders 



Electrical Characteristics 

Output RS 422 (TTL), and Push-pull 

General Design As per DIN VDE 0160 

Supply Voltage 

RS 422 5 VDC 

Push-Pull 5 VDC, 10-30 VDC 

Power Consumption 

RS 422 40 mA (5 VDC) 

Push-Pull 30 mA (24 VDC), 40 mA (5 VDC) 

Pulse Frequency 

RS 422 300 kHz 

Push-Pull 200 kHz, 300 kHz (5 V) 

Output H 

RS 422 > 2.5V 

Push-Pull (10-30 V) > U B -3 V 

Push-Pull (5 V) > 2.5V 

Output L 

RS 422 < 0.5 V 

Push-Pull (10-30V) <2V 

Push-Pull (5 V) < 0.5 V 

Maximum Output Load 

RS 422 ±20 mA 

Push-Pull (10-30V) ±30 mA 

Push-Pull (5 V) ±10mA 

Alarm Output 

RS422 0.C NPN 10 mA 

Push-Pull (10-30 V) O.O NPN 10 mA 

Push-Pull (5 V) O.C. NPN 10 mA 

Environmental Characteristics 

Operating Temperature Range -10°C to +70°C 

Storage Temperature Range -25°C to +85°C 

Vibration Proof 100 ms' 2 (10-2000 Hz) 

Shock Resistance 1 ,000 ms" 2 (3 ms) 

Mechanical Characteristics 

Shaft Diameter 5mm 

Absolute Maximum Shaft Load Radial 30 N (6.5 lbs.), axial 15 N (3.3 lbs) 

Absolute Maximum Speed Max. 10,000 RPM 

Torque <1 Ncm (IP 64) 

Protection (DIN 40050) IP 64 

Connection Cable axial/radial 

Housing Aluminum 

Flange S = synchro flange, R = round flange 

Weight 60 g approx. 

Bearing Life 1 x 10 10 revolutions (typ.), at 35% full rated shaft load 

1x10^ revolutions (typ.), at 75% full rated shaft load 
1 x 10 8 revolutions (typ.), at 100% full rated shaft load 
for example 30,000 h at 6,000 RPM with a 2lb. radial load 
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Specifications are subject to change without notice. 



■ Encoder self tests for disk contamination, disk breakage, overtemperature, undervoltage and excessive LED 
aging, and provides an alarm output if these conditions occur 

■ Protection class IP 64 

■ Maximum impulse frequency 300kHz 



Model Bl 30 

Bourns® Encoders 



Dimensional Drawings 




30.4 
(HOUSING)— J 




M3X5 




R MAX. 100 




M3X5 



10.5 - 



CONNECTION DIAGRAM 



Push-Pull 


RS 422 


Lead Diameter mm 2 


Color 


5VDC±10%/10-30 VDC 


5VDC± 10%/10-30 VDC 


0.5 


Red 


N.C. 


Vcc Sense 1 


0.14 


Yellow/Red 


Channel A 


Channel A 


0.14 


White 


N.C. 


Channel A 


0.14 


White/Brown 


Channel B 


Channel B 


0.14 


Green 


N.C. 


Channel B 


0.14 


Green/Brown 


Channel N 


Channel N 


0.14 


Yellow 


N.C. 


Channel N 


0.14 


Yellow/Brown 


GND 


GND 


0.5 


Black 


Alarm 


Alarm/Sense GND 2 


0.14 


Yellow/Black 


Lead Shield 









1 Only for RS 422 + Sense (T) 

2 Depends upon ordering code 



TOLERANCES EXCEPT WHERE NOTED (DIN 7168): 
0-6mm +0.1 
6-30mm ±0.2 
30-1 20mm ±0.3 

HOW TO ORDER 

Bl 30-O/ 1024 E R-34RA 



Model ' 

O = Opto-ASIC 



Number of Pulses 



Supply Voltage 

A = 5 VDC 
E = 10-30 VDC 
Push-pull only 

Type of Flange 

S = Synchro Flange 
R = Round Flange 

Enclosure Class 

3 = IP 64 

Shaft Diameter 

4 = 5mm 

Output 

T = RS 422 + Sense 

K = Push-Pull Short Circuit Proof 

R = RS 422 + Alarm 



Type of Connection 
A = Cable Axial 
B = Cable Radial 



STANDARD RESOLUTIONS 
AVAILABLE 



5 


60 


360 


1000 


10 


100 


400 


1024 


20 


128 


500 


1250 


25 


200 


512 


1500 


30 


250 


600 




50 


256 


900 





Consult factory for non-standard 
resolutions. 



For accessories, see pages 217-223. 



SpBeif icstions 3rs sub]6ct to chBHQG without notic6. 
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Model Bl 30 

Bourns® Encoders 



DELAY TIMES FOR 1 .5M CABLE 

Pulse shape: J~~L 
Pulse duty factor: 1:1 
Tolerance: ± 25° electrical 



RS 422 (TTL) 



< 100 ns- 



PUSH-PULL 



-<100ns 



< 250 ns -»] h H |- — f 250 ns 

•DISTANCE FROM A TO B IS AT LEAST 0.45 



OUTPUT TABLE 

(Shaft turning clockwise as seen from front of encoder) 



RS 422 



I ^ 360° ^ 



Channel A — 
Channel A 



Channel B 
Channel B 



90° -H U— 



Jl 



Channel N 
Channel N 



PUSH-PULL 
|a 360° ^ 



L 
F 



Channel A 



J 



Channel B 

90' 



1 

J" Channel 



I I 

i r 

a 



_J j^_90° 



1 



CABLE LENGTHS @ 25° WITH 
RESPECT TO BOURNS CABLES 
(depends on voltage and frequency) 



LENGTH 


RS422 


PUSH-PULL 


10m 


5 VDC, 300 kHz 


12 VDC, 200 kHz 
24 VDC, 200 kHz 
30 VDC, 200 kHz 


50m 


5 VDC, 300 kHz 


12 VDC, 200 kHz 
24 VDC, 100 kHz 
30 VDC, 50 kHz 


100m 


5 VDC, 300 kHz 


12 VDC, 200 kHz 
24 VDC, 50 kHz 
30 VDC, 25kHz 



Consult factory for other lengths. 



i yo 



OUTPUT CIRCUIT 



RS422 



ALSO FOR B, B 
ALSO FOR N, N 



--A 



SCREEN 



R OR T = RS 422 (SHORT CIRCUIT PROOF) 



ALSO FOR B. N 



K = PUSH-PULL (SHORT CIRCUIT PROOF AND OVERLOAD-PROOF) 




+ 5V 




30 mA 



Specifications are subject to change without notice. 




INCREMENTAL SHAFT ENCODER 
WITH OPTO-ASIC 

■ The industry standard economical encoder 

■ EMC class IV as per EC 801 

■ To 14,400 steps at 3,600 impulses 

■ Short circuit proof and overload protected (1 0-30V) 

■ Synchro flange and round flange 



Model Bl 36 

Bourns® Encoders 



Electrical Characteristics 

Output 

General Design 

Supply Voltage 

RS 422 

Push-Pull 

Power Consumption 

RS 422 

Push-Pull 

Pulse Frequency 

RS422 

Push-Pull 

Output H 

RS 422 

Push-Pull (10-30 V) 

Push-Pull (5 V) 

Output L 

RS 422 

Push-Pull (10-30 V) 

Push-Pull (5 V) 

Maximum Output Load 

RS422 

Push-Pull (10-30 V) 

Push-Pull (5 V) 

Alarm Output 

RS422 

Push-Pull (10-30V) 

Push-Pull (5 V) 



..RS 422 (TTL), and Push-pull 
As per DINVDE 0160 



5 VDC 

.5 VDC, 10-30 VDC 



40 mA (5 VDC) 

.30 mA (24 VDC), 40 mA (5 VDC) 



300 kHz 

..200 kHz, 300 kHz (5 V) 







> 2.5V 

,.> U B -3V 
>2.5V 



..< 0.5 V 

< 2 V 

..< 0.5 V 



.±20 mA 
.±30 mA 
.±10 mA 



..O.C. NPN 10 mA 
.O.C. NPN 10 mA 
.O.C. NPN 10 mA 



Environmental Characteristics 

Operating Temperature Range .... 

Storage Temperature Range 

Vibration Proof 

Shock Resistance 



-10°C to +70°C 

-25°C to +85°C 

.100 ms" 2 (10-2000 Hz) 
1,000 ms" 2 (3 ms) 



Mechanical Characteristics 

Shaft Diameter 

Absolute Maximum Shaft Load . 

Absolute Maximum Speed 

Torque 

Protection (DIN 40050) 

Connection 

Housing 

Flange 

Weight 

Bearing Life 



6mm, 6.35mm 

Radial 30 N (6.5 lbs.), axial 15 N (3.3 lbs) 

Max. 10,000 RPM 

< 1 Ncm (IP 64) 

IP 64 

Cable or connector, radial/axial 

Aluminum 

S = synchro flange, R = round flange 

»»- 80 g approx. 

1 x 10 1U revolutions (typ.), at 35% full rated shaft load 

1 x 1 9 revolutions (typ.), at 75% full rated shaft load 
1 x 10 8 revolutions (typ.), at 100% full rated shaft load 
for example 30,000 h at 6,000 RPM with a 2 lb. radial load 



are subject to change without notice. 
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Model Bl 36 

Bourns® Encoders 



CONNECTION DIAGRAM 



Push-Pull 


RS422 


Lead Diameter mm 2 


Color 


5VDC± 10%/10-30VDC 


5VDC±10% 


0.5 


Red 


N.C. 


Vcc Sense 1 


0.14 


Yellow/Red 


Channel A 


Channel A 


0.14 


White 


N.C. 


Channel A 


0.14 


White/Brown 


Channel B 


Channel B 


0.14 


Green 


N.C. 


Channel B 


0.14 


Green/Brown 


Channel N 


Channel N 


0.14 


Yellow 


N.C. 


Channel N 


0.14 


Yellow/Brown 


GND 


GND 


0.5 


Black 


Alarm 


Alarm/Sense GND 2 


0.14 


Yellow/Black 


Lead Shield 









1 Only for RS 422 + Sense (T) 

2 Depends upon ordering code 



6 POLE CONNECTOR (FLANGE CONNECTOR) 



Push-Pull 


Pin 


5VDC ± 10%/10-30 VDC 


1 


Channel A 


2 


Channel N 


3 


Channel B 


4 


Alarm 


5 


GND 


6 



OUTPUT CIRCUIT 



RS422 



ALSO F0RB,£ 
ALSO FOR N. N 



A 



R OR T = RS 422 (SHORT CIRCUIT PROOF) 



- + 5V 



10kiif 



10nF^ 



i>— 4 SCREEN I— i» 10kn l 




K = PUSH-PULL (SHORT CIRCUIT PROOF AND OVERLOAD-PROOF) 
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HOW TO ORDER 

BI36-O/1024 E R-31RA 



Model ' 

= Opto-ASIC 

Number of Pulses 

Supply Voltage 

A = 5 VDC 
E= 10-30 VDC 

Push-pull only 

Type of Flange 

S = Synchro Flange 
R = Round Flange 

Enclosure Class ' 

3 = IP 64 

Shaft Diameter ' 

1 = 6mm 
5 = 6.35mm 

Output 

T = RS 422 + Sense 

K = Push-Pull Short Circuit Proof 

R = RS 422 + Alarm 

D = 5V/30mA 

Type of Connection 

A = Cable Axial 
B = Cable Radial 

N = 6 pole, binder plug, axial (push-pull only) 
J = 6 pole, binder plug, radial (push-pull only) 



STANDARD RESOLUTIONS 
AVAILABLE 



10 


60 


256 


900 


2500 


20 


72 


360 


1000 


3600 


25 


100 


400 


1024 




28 


128 


500 


1250 




32 


200 


512 


2000 




50 


250 


600 


2048 





Consult factory for non-standard 
resolutions. 



CABLE LENGTHS @ 25° WITH 
RESPECT TO BOURNS CABLES 
(depends on voltage and frequency) 



LENGTH 


RS422 


PUSH-PULL 


10m 
50m 


5 VDC, 300 kHz 
5 VDC, 300 kHz 


12 VDC, 200 kHz 
24 VDC, 200 kHz 
30 VDC, 200 kHz 

12 VDC, 200 kHz 
24 VDC, 150 kHz 
30 VDC, 75 kHz 



Consult factory for other lengths. 



For accessories, see pages 217-223. 



Specifications are subject to change without notice. 



Model Bl 36 

Bourns® Encoders 



Dimensional Drawings 




TOLERANCES EXCEPT WHERE NOTED (DIN 71 68): 
0-6mm ±0.1 
6-30mm ±0.2 
30-1 20mm ±0.3 



Specifications are subject to change without notice. 



Model Bl 36 

Bourns® Encoders 



DELAY TIMES FOR 1.5M CABLE 

Pulse shape: J~~L 
Pulse duty factor: 1:1 
Tolerance: ± 25° electrical 



RS 422 (TTL) 



< 100 ns - 



PUSH-PULL 



i r 
i i 
i i 



'\ r 

i i 

i i 

i i 



-<100ns 



< 250 ns -"-j |- H 

•DISTANCE FROM A TO B IS AT LEAST 0.45 us. 



<250 ns 



200 



OUTPUT TABLE 

(Shaft turning clockwise as seen from front of encoder) 



RS 422 



I 



Channel A — 
Channel A 

90°. 



Channel B 
Channel B 

Channel N 
Channel N 



Jl 

IT 



PUSH-PULL 

360° 



I 



f 



Channel A 



J 



I 



Channel B — \ 



I I 



1 



90° 



Channel N 



Jl 



-J U— 90° 



1 



Specifications are subject to change without notice. 




INCREMENTAL SHAFT ENCODER WITH 
OPTO-ASIC 

■ Up to 40,000 steps at 1 0,000 impulses 

■ Short-circuit and overload protection (1 0-30V) 

■ Maximum pulse frequency 300 kHz 

■ Synchro, square or clamping flange 

■ Enclosure class IP 65 



Model Bl 58 

Bourns® Encoders 



Electrical Characteristics 

Output RS 422 (TTL), Push-pull, Push-pull complementary 

Supply Voltage 

RS422 5VDC, 10-30 VDC 

Push-Pull 5 VDC, 10-30 VDC 

Push-Pull Complementary 10-30 VDC 

Power Consumption 

RS 422 40 mA (5 VDC) 

Push-Pull 30 mA (24 VDC), 40 mA (5 VDC) 

Push-Pull Complementary 30 mA (24 VDC), 60 mA (10 VDC) 

Maximum Pulse Frequency 

RS 422 300 kHz 

Push-Pull 200 kHz/300 kHz 

Push-Pull Complementary 200 kHz (5V) 

Output - H 

RS 422 > 2.5 V 

Push-Pull 5 V > 2.5 V 

Push-Pull 10-30V .....U B -3V 

Push-Pull Complementary U B - 3 V 

Output - L 

RS 422 < 0.5 V 

Push-Pull 5 V < 0.5 V 

Push-Pull 10-30 V <2V 

Push-Pull Complementary < 2 V 

Maximum Output Load 

RS 422 ±20 mA/channel 

Push-Pull 5 V ±10 mA/channel 

Push-pull 10-30 V , ±30 mA/channel 

Push-Pull Complementary ±30 mA/channel 

Alarm Output O.C. NPN 10 mA 

Environmental Characteristics 

Operating Temperature Range -10°C to +70°C 



Storage Temperature Range -25°C to +85°C 

Vibration Performance (IEC 68-2-6) 100 ms' 2 (10-2,000 Hz) 

Shock Resistance (IEC 68-2-27) 1 ,000 ms" 2 (3 ms) 



Mechanical Characteristics 

Shaft Diameter 6mm, 6.35mm (synchro flange), 1 0mm, 9.52mm, (clamping, square flange) 

Absolute Maximum Shaft Load 

10mm Dia./9.52mm Dia Radial 160 N (35 lbs.), axial 107 N (24 lbs.) 

6mm Dia./6.35mm Dia Radial 1 10 N (24 lbs.), axial 60 N (13 lbs.) 

Absolute Maximum Speed 10,000 rpm 

Torque < 1 Ncm (IP 64) 

Moment of Inertia 14 gem 2 approx. 

Protection (DIN 40050) IP 65, IP 67* 

General Design As per DIN VDE 0160 

Connection, Axial or Radial 1 .5-m cable** or connectors 

Housing Aluminum 58mm dia. 

Flange S = synchro flange, K = clamping flange, Q = square flange, M = synchro flange (63.5mm) 

Weight 360G approx. 

Bearing Life 1 X 10'° revolutions (typ.) at 35% of full rated shaft load 

1 X 10 9 revolutions (typ.) at 75% of full rated shaft load 
1X10" revolutions (typ.) at 100% of full rated shaft load 
For example, 30,000 h at 6,000 RPM with a 13 lb. radial load (10mm or 9.52 mm shaft) 

'Other specifications available on request 
"Other lengths of lead available on request 

Specifications are subject to change without notice. 



RS 422 

Push-pull complementary 
Encoder monitoring/alarm output 
EMC: class IV as per IEC 801 



Model Bl 58 

Bourns® Encoders 



SYNCHRO FLANGE, 58mm Connecting Cable, axial/radial 



12-pin Plug, axial, radial 





15.5 — »- 



CLAMPING FLANGE, 58mm Connecting Cable, axial/radial 

58.5 

-(HOUSING)-— 



10.0-0.010/ 
- 0.020 DIA. 



58.0 DIA. 36.0 DIA. ^ L 



19.5— 
±0.3 

10.0- 



18.8 



).7— \ m- 



M3X5 




17.0 



_ 6.0/7.0 DIA. 

4V 



SYNCHRO FLANGE, 63.5mm (2.5 Inches) 



12-pin Plug, axial, radial 




15.5— j |— 



SQUARE FLANGE, 63.5mm (2.5 inches) 



31.75 DIA. 



■9.52-0.010/ 
-0.020 DIA. 



~fi 



22.0 —H — 



-63.5- 
AXIAL 



— 46.0— 
RADIAL 



2.5— I ~- 



r 



-2.5 I 



58.5 DIA. 



4.5 

T 



MIL-CONNECTOR 10-32 UNF THREAD 
7-10 POLES 




42.0 



42.0 



TYPE 


CONNECTION 


OUTPUT 


A 


B 


TYPE 


CONNECTION 


OUTPUT 


A 


B 


Synchro Flange, 58mm 


Cable 


RS 422 (5V), Push-Pull 


51.5 


41.5 


Clamping Flange, 58 mm 


Cable 


RS 422 (5 V), Push-Pull 


45.5 


35.5 






RS 422 (10...30V) 


56 


56 






RS 422 (10...30V) 


50 


50 




Flange Box 


RS 422 (5V), Push-Pull 


57.5 


51.5 




Flange Box 


RS 422 (5V), Push-Pull 


51.5 


45.5 






RS 422(10...30V) 


57.5 


56 






RS 422 (10...30V) 


51.5 


50 



202 



Specifications are subject to change without notice. 



Model Bl 58 

Bourns® Encoders 



CABLE LENGTHS @ 25° WITH RESPECT TO BOURNS CABLES 
(depends on voltage and frequency) 



Length 


RS422 


Push-Pull 


Push-Pull Complementary 


10m 


5 VDC, 300 kHz 


12 VDC, 200 kHz 


12 VDC, 200 kHz 






24 VDC, 200 kHz 


24 VDC, 200 kHz 






30 VDC, 200 kHz 


30 VDC, 200 kHz 


50m 


5 VDC, 300 kHz 


12 VDC, 200 kHz 


12 VDC, 200 kHz 






24 VDC, 175 kHz 


24 VDC, 50 kHz 






30 VDC, 100 kHz 


30 VDC, 25 kHz 


100m 


5 VDC, 300 kHz 


12 VDC, 200 kHz 


12 VDC, 150 kHz 






24 VDC, 75 kHz 


24 VDC, 25 kHz 






30 VDC, 50 kHz 


30 VDC, 12 kHz 



DELAY TIMES FOR 1 .5M LEAD 

Pulse shape: T~L 
Pulse duty factor: 1:1 
Tolerance: ± 25° electrical 



RS 422 (TTL) 



I 



< 100 ns— j H H p— <100n 



PUSH-PULL 

PUSH-PULL COMPLEMENTARY 



< 250 ns - 



'DISTANCE FROM A TO B IS AT LEAST 0.45 (is . 



< 250 ns 



SHORT CIRCUIT AND OVERLOAD PROOF OVER THE 
WHOLE TEMPERATURE RANGE. POLARITY PROTECTION. 



STANDARD RESOLUTIONS 
AVAILABLE 



5 


180 


500 


1600 


10 


200 


512 


1800 


20 


226 


600 


1885 


25 


250 


635 


2000 


30 


256 


720 


2048 


50 


280 


750 


2500 


60 


300 


900 


3600 


100 


314 


1000 


3925 


120 


360 


1024 


4096 


125 


400 


1250 


5000 


128 


460 


1270 


9000 


150 


480 


1500 


10000 



Consult factory for non-standard 
resolutions. 



HOW TO ORDER 

BI58 - /1000 E S-41 KB 

Model 1 



= Opto-ASIC 1 

Number of Pulses 

Supply Voltage 

A = 5 VDC 
E= 10-30 VDC 

Type of Flange 

S = Synchro Flange 

K = Clamping Flange 

Q = Square Flange 

M = Synchro Flange (63.5mm) 

Enclosure Class 

4 = IP 65 



Shaft Diameter 

1 = 6mm (S) 

2 = 10mm (K, Q) 

5 = 6.35mm (S) 

6 = 9.52mm (K, Q, M) 

Output 

T= RS422 (TTL) ' + sense 
K = Push-pulUshort circuit proof 
I = Push-pull 2 complementary 
R = RS 422 + Alarm 
D = 5V/30 mA 



Type of Connection 

A = Cable Axial 
B = Cable Radial 

C = Conin-plug, axial right-turning 
D = Conin-plug, radial right-turning 
G = Conin-plug, axial left-turning 
H = Conin-plug, radial left-turning 
O = MIL MS Conn., 10 pin, axial 3 
K = MIL MS Conn., 10 pin, radial 3 
P = MIL MS Conn., 7 pin, axial 4 
L = MIL MS Conn., 7 pin, radial 4 
M = MIL MS Conn., 6 pin, axial 4 
Q = MIL MS Conn., 6 pin, radial 4 
R = MIL MS Conn., 10 pin, axial 5 
T = MIL MS Conn., 10 pin, radial 5 

1 Only with 5 VDC 

2 Only with 10-30 VDC 

3 Euro pinout; not with RS 422 + sense 

4 Only with push-pull 

5 U.S. pinout; not with RS 422 + sense 

TOLERANCES EXCEPT WHERE NOTED (DIN 7168): 
0-6mm ±0.1 
6-30mm ±0.2 
30-1 20mm ±0.3 



For accessories, see pages 217-223. 



f*.i n iilflii.iHni.il „ _. ,L!..l i_ - fc- - - "■ .1. 

bpeciTications are suoject to crtange without notice. 
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Model Bl 58 

Bourns® Encoders 



OUTPUT CIRCUIT 



RS422 



ALSO FOR B,B_ 
ALSO FOR N, N 

R OR T = RS 422 

(SHORT-CIRCUIT PROOF) 



._M___U JOnFUxtl 
SCREEN 



- + 5V 




ALSO FOR B, N 



SCREEN 



K = PUSH-PULL 
(SHORT CIRCUIT PROOF AND OVERLOAD-PROOF) 



10-30V 



y I MAX. 
X f ± 30 mA 




SCREEN 




MAX. 
*30mA 



I = PUSH-PULL COMPLEMENTARY 

(SHORT CIRCUIT PROOF AND OVERLOAD-PROOF) 
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OUTPUT TABLE 

(Shaft turning clockwise i 

front of encoder) 



PUSH-PULL 



360° 



Channel A 



_r 



Channel B 



r~L_ 
i 



90°- 



I I 



Channel 



n 



_J L— 90° 



RS-422 & PUSH-PULL COMPLEMENTARY 

360° 



I 



Channel A 
Channel A 

90° 

Channel B 
Channel B 

Channel N 
Channel N 



11 

L_r 



i_r 



J~L 

u 



Model Bl 58 

Bourns® Encoders 



CONNECTION CABLE 



CABLE PVC 
COLOR 


CABLE PUR 
COLOR 


RS 422 + SENSE (T) 


OUTPUT 
RS 422 + ALARM (R) 


PUSH-PULL (K) 


PUSH-PULL COMP. (1) 


Red 


Brown/Green 


5VDC = ±10% 


5/10-30 VDC = 


5/10-30 VDC = 


10-30 VDC = 


Yellow/Red 


Blue 


Sense Vcc 2 


Sense Vcc 


Alarm" 


Sense Vcc 


White 


Brown 


Channel A 


Channel A 


Channel A 


ChannelA 


White/Brown 


Green 


Channel A 


Channel A 


N.C. 


Channel A 


Green 


Gray 


Channel B 


Channel B 


Channel B 


Channel B 


Green/Brown 


Pink 


Channel B 


Channel B 


N.C. 


Channel B 


Yellow 


Red 


Channel N 


Channel N 


Channel N 


Channel N 


Yellow/Brown 


Black 


Channel N 


Channel N 


N.C. 


Channel N 


Black 


White/Green 


GND 


GND 


GND 


GND 


Yellow/Black 


Violet (white) 1 


Sense GND 


Alarm 


Alarm 4 


Alarm 


Screen 3 


Screen 3 


Screen 3 


Screen 3 


Screen 3 


Screen 3 



1 White for RS 422 + sense (T) 3 Connected to the housing 

2 Do not connect with red (PVC) or brown/green (PUR) 4 When cable is PVC use either yellow/red or yellow/black; only use violet when cable is TPE 



12 POLE CONNECTOR 



PIN 


RS 422 + SENSE (T) 


RS 422 + ALARM (R) 


PUSH-PULL (K) 


PUSH-PULL COMP. (I) 


1 


Channel B 


Channel B 


N.C. 


Channel B 


2 


Sense Vcc^ 


Sense Vcc 


N.C. 


Sense Vcc 


3 


Channel N 


Channel N 


Channel N 


Channel N 


4 


Channel N 


Channel N 


N.C. 


Channel N 


5 


Channel A 


Channel A 


Channel A 


Channel A 


6 


Channel A 


Channel A 


N.C. 


Channel A 


7 


N.C. 


Alarm 


Alarm 


Alarm 


8 


Channel B 


Channel B 


Channel B 


Channel B 


9 


N.C. 


N.C. 


N.C. 


N.C. 


10 


GND 


GND 


GND 


GND 


11 


Sense GND 


N.C. 


N.C. 


N.C. 


12 


5VDC = ±10% 


5/1 0-30 VDC = 


5/10-30 VDC = 


10-30VDC = 



' Do not connect to pin 12 




PIN ASSIGNMENT 
FLANGE BOX 
LEFT-TURNING 




FLANGE BOX 
RIGHT-TURNING 



MIL CONNECTOR 





10 POLES 


10 POLES 


6 POLES 


7 POLES 




RS 422/EURO-PINOUT 


RS422/U.S.-PINOUT 






PIN 


(CONNECTOR CODES AND K) 


(CONNECTOR CODES R AND T) 


PUSH-PULL 


PUSH-PULL 


1/A 


Channel A 


Channel A 


5 VDC± 10%/10-30 VDC 


Channel A 


2/B 


Channel B 


Channel B 


Channel A 


Channel B 


3/C 


Channel N 


Channel N 


Channel B 


Channel N 


4/D 


5 VDC = ±10%/10-30 VDC 


5 VDC = ±10%/10-30 VDC = 


Channel N 


5 VDC ±10%/10-30 VDC 


5/E 


Alarm 


Alarm 


GND 


Alarm 


6/F 


GND 


GND 


Screen 


GND 


7/G 


Channel A 


Screen 




Screen 


8/H 


Channel B 


Channel A 






9/I 


Channel N 


Channel B 






10/ J 


Screen 


Channel N 







Specifications are subject to change without notice. 
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INCREMENTAL HOLLOW SHAFT ENCODER 

■ Mounting length only 33mm 

■ Optical measuring principle 

■ Up to 20,000 steps at 5,000 impulses/revolution 

■ Short-circuit and overload protected over the whole temperature range 

■ Encoder self test with alarm output 

■ IP 65 environmental protection 



Model Bl 58- D 

Bourns® Encoders 



Electrical Characteristics 

Output RS 422 (TTL), Push-pull, Push-pull complementary 

Supply Voltage 

RS 422 5 VDC, 10-30 VDC 

Push-Pull 10-30 VDC 

Push-Pull Complementary 10-30 VDC 

Power Consumption 

RS 422 40 mA (5 VDC) 

Push-Pull 60 mA (10 VDC) 

Push-Pull Complementary 30 mA (24 VDC) 

Maximum Pulse Frequency 

RS 422 300 kHz 

Push-Pull 200 kHz 

Push-Pull Complementary 200 kHz 

Output H 

RS 422 >2.5 VDC 

Push-Pull 10.. .30 V >U B - 3 VDC 

Push-Pull Complementary 10.. .30 V >U B - 3 VDC 

Output L 

RS 422 <0.5 VDC 

Push-Pull 10.. .30 V <2 VDC 

Push-Pull Complementary 10.. .30 V <2 VDC 

Maximum Output Load 

RS 422 20 mA/channel 

Push-Pull 30 mA/channel 

Push-Pull Complementary 30 mA/channel 

Alarm Output O.C. NPN 1 mA, < 0.5 V 

Short-Circuit and Overload Protection RS 422, Push-Pull 10.. .30 V and Push-Pull Complementary 10.. .30V 

Reverse Polarity Protection Push-Pull 10.. .30 V and Push-Pull Complementary 10.. .30V 

Environmental Characteristics 

Operating Temperature Range (at Shaft) -1 0°C to +70°C 

Storage Temperature Range -25°C to +85°C 

Vibration Resistance 10g = 100 m/s 2 (10...2 kHz) (IEC 68-2-6) 

Shock Resistance 100g = 1000 m/s 2 (3 ms) (IEC 68-2-27) 

Mechanical Characteristics 

Shaft Diameter 10mm hollow shaft with required mounting shaft dimension 10mm, tolerance g" (-0.005... - 0.027mm) 

12mm hollow shaft with required mounting shaft dimension 12mm, tolerance g s (-0.006... - 0.033mm) 

Absolute Maximum Speed 6,000 rpm 

Torque <1 Ncm (IP 65) 

Moment of Inertia 35 gem 2 (clamping shaft) 

20 gem 2 (blind shaft) 

Protection (DIN 40050) IP 65* 

General Design As per DIN VDE 0160 

Radial Connection 1 .5-m cable** or flange box 

Housing Aluminum 

Flange Synchro flange 

Weight 170g approx. 

"Other specifications available on request 
"Other lengths of lead available on request 



Specifications are subject to change without notice. 



Model Bl 58- D 

Bourns® Encoders 



Dimensional Drawings 

Blind Shaft .j 

42.0 ± 0.34- -| 



-1.0 





23.5—^ 



\j ^MOUNTING THREAD 
^ M4X5 



R MAX. 100 




MOUNTING THREAD 
M4X5 



'Version 10-30VRS 422 



7.0 DIA. 
6.0 DIA. 



R WITH REPEATED BENDING > 100mm 
R WITH SINGLE BEND > 40mm 



DIM. 


HOLLOW SHAFT DIA. 


UNIT 


A 


10 


12" 


mm 


A* 


10* 


12* 


mm 



A* = DIA. OF THE MOU 



NTING SHAFT 



Dimensional Drawings 
Clamping Shaft 

47.5 t 0.3 




85— % 
2.2— 1 |— 



R MAX. 100 




NT 



7.0 DIA. 
6.0 DIA. 



•Version 10-30VRS 422 ^ 

Specifications are subject to change without notice. 



R WITH REPEATED BENDING 2 100mm 
R WITH SINGLE BEND > 40mm 



DIM. 


HOLLOW SHAFT DIA. 


UNIT 


A 


10"' 


12"' 


mm 


A* 


10" 


12>» 


mm 



A* = DIA. OF THE MOUNTING SHAFT 



HOW TO ORDER 

Bl 58 - D / 1000 E F-42KB 



J 



Model 1 

D = Direct Hollow 
Shaft 

Resolution 

5-5000 

Supply Voltage : 

A = 5 VDC 
E = 10-30 VDC 

Mounting Synchro Flange with - 
E = Blind Shaft 
F = Clamping Shaft 

Enclosure Class 

4 = IP 65 

Shaft Diameter 

2 = 10mm 
7 = 12mm 

Output 

K = Push-pull 

T = RS 422 + Sense 

R = RS 422 + Alarm 

I = Push-Pull Complementary 

Type of Connection 

B = PVC Cable, Radial 

F = TPE Cable, Radial 

D = Conin-flange Box, Radial, Right-turning 

H = Conin-flange Box, Radial, Left-turning 



DELAY TIMES FOR 1.5M LEAD 

Pulse shape: _TL 

Pulse duty factor: 1:1 

Tolerance*: ± 25° electrical 

"Distance from A to B is at least 0.45 us 

with 300 kHZ 



RS422 



< 100 



ns— | 



<100ns 



PUSH-PULL 

PUSH-PULL COMPLEMENTARY 



< 250 ns 



—I 



- < 250 ns 
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Model Bl 58-D 

Bourns® Encoders 



CONNECTION CABLE 



Connection Cable 


Output Circuit 


Color fTPE) 


Color (PVC) 


RS422(T) 


RS 422(R) 


Push-Pull 
(K,D) 


Push-Pull 
Antivalent (I) 


Brown 


White 


Channel A 


Channel A 


Channel A 


Channel A 


Green 


White/Brown 


Channel A 


Channel A^ 




Channel A 


Grey 


Green 


Channel B 


Channel B 


Channel B 


Channel B 


Pink 


Green/Brown 


Channel B 


Channel B~ 




Channel B~ 


Red 


Yellow 


Channel N 


Channel N 


Channel N 


Channel N 


Black 


Yellow/Brown 


Channel N 


Channel N 




Channel N 


Violet (White) 2 


Yellow/Black 


Sense GND 


Alarm 


Alarm 3 


Alarm 


Blue 


Yellow/Red 


Sense Vcc 


Sense Vcc 


Alarm 3 


Sense Vcc 


Brown/Green 


Red 


5VDC = 


5/10-30 VDC = 


5/10-30 VDC = 


10-30 VDC = 


White/Green 


Black 


GND 


GND 


GND 


GND 


Screen 1 


Screen' 


Screen 1 


Screen 1 


Screen 1 


Screen 1 



1 Connected to encoder housing 

2 White for Sense (T) 

3 When cable PVC either yellow/red or yellow/black; only violet when cable TPE 

CONNECTION OF FLANGE BOX 



Conin 12pol. 


Pin 


RS422fT) 


RS 422 (R) 


Push-Pull 
(K,D) 


Push-Pull 
Antivalent (1) 


1 


Channel B 


Channel B 


N.C. 


Channel B~ 


2 


Sense Vcc 


Sense Vcc 


N.C. 


Sense Vcc 


3 


Channel N 


Channel N 


Channel N 


Channel N 


4 


Channel N 


Channel N 


N.C. 


Channel N 


5 


Channel A 


Channel A 


Channel A 


Channel A 


6 


Channel A 


Channel A 


N.C. 


Channel A 


7 


N.C. 


Alarm 


Alarm 


Alarm 


8 


Channel B 


Channel B 


Channel B 


Channel B 


9 


N.C* 


N.C* 


N.C* 


N.C* 


10 


GND 


GND 


GND 


GND 


11 


Sense GND 


N.C. 


N.C. 


N.C. 


12 


5 VDC = 


5/10-30 VDC = 


5/10-30 VDC = 


10-30 VDC = 



'Screen when cable with Conin plug 



OUTPUT TABLE 

(Shaft turning clockwise as seen from 
front of encoder) 



PUSH-PULL 



Channel A 



J 



Channel B 



90° 



~L 



i i 
i i 



Channel 



IT 



I i 



-90° 



RS-422 & PUSH-PULL COMPLEMENTARY 

360° 



Channel A 
Channel A 

90° 

Channel B 
Channel B 

Channel N 
Channel N 



"L 



r 



JT 
U 



For accessories, see pages 217-223. 



INSTALLATION DRAWING 




r— 10-35 — 



DIMENSION: DRIVE SHAFT AND CYLINDRICAL PIN 
(ALSO FOR 10MM SHAFT DIA.) 




Specifications are subject to change without notice. 




INCREMENTAL HOLLOW SHAFT ENCODER 

■ Hollow shaft 

■ Optical measuring principle 

■ Short circuit and overload protection 

■ Encoder self test with alarm circuit 

■ Protection class IP 64 





Model Bl 58-H 

Bourns® Encoders 



Electrical Characteristics 

Output RS 422 (TTL), Push-pull, Push-pull complementary 

Supply Voltage 

RS 422 > 5 VDC, 10-30 VDC 

Push-Pull : 10-30 VDC 

Push-Pull Complementary 10-30 VDC 

Power Consumption 

RS 422 40 mA (5 VDC) 

Push-Pull 60 mA (10 VDC) 

Push-Pull Complementary 30 mA (24 VDC) 

Maximum Pulse Frequency 

RS 422 300 kHz 

Push-Pull 200 kHz 

Push-Pull Complementary 200 kHz 

Output H 

RS 422 >2.5 VDC 

Push-Pull 1 0...30 V >U B - 3 VDC 

Push-Pull Complementary 10.. .30 V >U B - 3 VDC 

Output L 

RS 422 <0.5 VDC 

Push-Pull 10.. .30 V <2 VDC 

Push-Pull Complementary 10.. .30 V <2 VDC 

Alarm Output O.C. NPN 10 mA, < 0.5 V 

Short-Circuit and Overload Protection Push-Pull 10.. .30 V and Push-Pull Complementary 10...30V 

Reverse Polarity Protection Push-Pull 10...30 V and Push-Pull Complementary 10...30V 

Environmental Characteristics 

Operating Temperature Range (at Shaft) -10°C to +70°C 

Storage Temperature Range -25°C to +85°C 

Vibration Resistance 10g = 100 m/s 2 (10.. .2 kHz) 

Shock Resistance 100g = 1000 m/s 2 (3 ms) 

Mechanical Characteristics 

Shaft Diameter 10mm hollow shaft with required mounting shaft dimension 10mm, tolerance g 8 (-0.005... - 0.027mm) 

12mm hollow shaft with required mounting shaft dimension 12mm, tolerance g 8 (-0.006... - 0.033mm) 

Tolerances 

Axial Offset ±0.4mm 

Parallel Offset 0.4mm 

Angular Offset 1° 

Absolute Maximum Speed 3,000 rpm 

Torque 2 Ncm (IP 64) 

Moment of Inertia 65 gem 2 (10mm shaft), 95 gem 2 (12mm shaft) 

Protection (DIN 40050) IP 64* 

General Design As per DIN VDE 0160 

Radial Connection 1.5-m cable** 

Housing Aluminum 

Flange Synchro flange 

Weight 210gapprox. 



'Other specifications available on request 
"Other lengths of lead available on request 



Specifications are subject to change without notice. 
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Model Bl 58-H 

Bourns® Encoders 



Dimensional Drawings 
Synchro Flange 



■42.0- 



-3.0 





M4X5 



17.0 



R WITH REPEATED BENDING > 100mm 
R WITH SINGLE BEND > 40mm 



DIMENSION 


SHAFT DIAMETER 


A 


10mm* 


12mm* 


B 


28mm 


33mm 



SHAFT 
DIAMETER 


REQUIRED DIMENSION 
OF THE MOUNTING SHAFT (G8) 


10mm 


-0.0005...-0.027mm 


12mm 


-0.006...-0.033mm 



'TOLERANCE H7 = 0... +0.01 8mm 

TOLERANCES EXCEPT WHERE NOTED (DIN 7168): 



0-6mm 
6-30mm 
30-1 20mm 



±0.1 
±0.2 
±0.3 



CONNECTION DIAGRAM 



Connection Cable 


Output 


Circuit 


Color 


Wire Cross Section 


RS 422 T and R 


Push-Pull K and 1 


Red 


O.Smm^ 


5 VDC±10% 


10... 30 VDC 






10...30 VDC 




Red/Yellow 


0.14mm 2 


Sense Vcc 4 


Sense Vcc 


White 


0.14mm 2 


Channel A 


Channel A 


White/Brown 


0.14mm 2 


Channel A 


Channel A 2 


Green 


0.14mm 2 


Channel B 


Channel B 


Green/Brown 


0.1 4mm 2 


Channel B 


Channel B 2 


Yellow 


0.14mm 2 


Channel N 


Channel N 


Yellow/Brown 


0.1 4mm 2 


Channel N 


Channel N 2 


Black 


0.5mm 2 


GND 


GND 


Black/Yellow 


0.14mm 2 


ERROR a 


ERROR 



2 Only push-pull, complementary(l) 

3 Alternately sense GND 

4 Only with 5 VDC supply voltage (do not connect with Red 0.5mm 2 ) 



HOW TO ORDER 



BI58-H / 1000 E S-32KB 



Model 1 

H = Hollow Shaft 
Resolution 



J 



Supply Voltage 

A = 5 VDC 
E = 10-30 VDC 

Type of Flange 

S = Synchro Flange 

Enclosure Class 

3 = IP 64 

Shaft Diameter 

2 = 10mm 
7 = 12mm 

Output 

K = Push-pull 

T = RS 422 + Sense 

R = RS 422 + Alarm 

I = Push-Pull Complementary 

Type of Connection 

B = PVC Cable, Radial 



STANDARD RESOLUTIONS 



AVAILABLE 






5 


160 


500 


1600 


10 


180 


512 


1800 


20 


200 


600 


1885 


25 


250 


720 


2000 


30 


256 


900 


2048 


50 


280 


1000 


2500 


60 


300 


1024 


3600 


100 


360 


1250 


3925 


120 


400 


1270 


4096 


128 


480 


1500 


5000 


Consult factory for non-standard 


resolutions. 









DELAY TIMES FOR 1.5M LEAD 

Pulse shape: T~L 

Pulse duty factor: 1:1 

Quadrature phase angle: 90° ± 25° 



RS422 



<100ns— i 



< 100 ns 



PUSH-PULL 

PUSH-PULL COMPLEMENTARY 



f 



- < 250 ns 



Specifications are subject to change without notice. 



Model Bl 58- H 

Bourns® Encoders 



OUTPUT CIRCUIT 



RS422 



ALSO F0RB,£ 
ALSO FOR N, N 

R OR T = RS 422 

(SHORT-CIRCUIT PROOF) 




ALSO FOR B. N 



SCREEN 



K = PUSH-PULL 
(SHORT CIRCUIT AND OVERLOAD PROTECTION) 




SCREEN 



I = PUSH-PULL COMPLEMENTARY 

(SHORT CIRCUIT AND OVERLOAD PROTECTION) 



Specifications are subject to change without notice. 



iokn 

- U -b LjM p 

. . — X SCREEN T — ( ,1 OkQM 





10 -30 V 



MAX. 
30 mA 



MAX. 
±30 mA 



OUTPUT TABLE 

(Shaft turning clockwise as seen from 
front of encoder) 



PUSH-PULL 



360° 



Channel A 



_r 



i 
i 

Channel B ' — (- 



i 



Channel N 



JT 



-J U— 90° 



RS-422 & PUSH-PULL COMPLEMENTARY 

360° 



I 



I 



Channel A — 
Channel A 

90°- 



r 



Channel B 
Channel B 

Channel N 
Channel N 



1 

ur 



R 
IT 



For accessories, see pages 217-223. 
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ABSOLUTE SHAFT ENCODER, 10-24 BIT 

■ Single-turn ■ Short circuit proof 

■ Multiturn ■ SSI 

■ Opto-ASIC 

■ Parallel, tristate 

■ INTERBUS-S 



Model BA 58 

Bourns® Encoders 



Electrical Characteristics 

Output Parallel, serial (SSI), Interbus-S (ENCOM-profile K2) 

Resolution 

Parallel 360 increments (optional), 1024 increments (10-bit), 4,096 increments (12-bit) 

Serial 1,024 increments (10-bit), 4,096 increments (12-bit), 1,024 increments/4,096 turns (22-bit), 

4,096 increments/4,096 turns (24-bit) 

Interbus-S 1,024 increments (10-bit), 4,096 increments (12-bit), 1,024 increments/4,096 turns (22-bit), 

4,096 increments/4,096 turns (24-bit) 

Type of Code 

Parallel Gray, Gray excess (optional), Binary 

Serial Gray, Binary 

Interbus-S Binary 

Sense of Direction When Turning Clockwise 

Parallel Direction = H: ascending code values, Direction ■ L: descending code values 

Serial Direction = H: ascending code values, Direction = L: descending code values 

Interbus-S Ascending code values 

Supply Voltage 

Parallel 5VDC, 10-30 VDC"* 

Serial 10-30 VDC"* 

Interbus-S 10-30 VDC"* 

Power Consumption 

Parallel 140 mA (5V), 80 mA (24 V) 

Serial Max. 2W 

Interbus-S Max. 2W 

Code Switching Frequency Max. 100 kHz 

Inputs 

Parallel Direction, latc h, Tristate 

Serial Direction 

Output Load 

Parallel 30 mA, short circuit proof 

Serial RS 422 

Interbus-S RS 485 

Alarm Output 

Parallel NPN O.C. 5 mA 

Serial Programmable 

Parity Bit 

Parallel - 

Serial Programmable 

Linearity ±1/2 LSB 

Maximum Cable Lengths 

Parallel 100 m 

Serial 400 m 

Interbus-S 50 m 

Environmental Characteristics 

Operating Temperature Range -10°C to +60°C 

Storage Temperature Range -25°C to +85°C 

Vibration Performance (IEC 68-2-6) 100 ms -2 (10-500 Hz) 

Shock Resistance (IEC 68-2-27) 1,000 ms" 2 (3 ms) 



Shaft Diameter 6mm (synchro flange), 10mm (clamping flange) 

Maximum Shaft Load 6mm: Axial 60 N (13 lbs.), radial 1 10 N (24 lbs.); 10mm: Axial 107 N (24 lbs.), radial 160 N (35 lbs.) 

Maximum Speed 10,000 rpm (short term), 6,000 rpm (continuous duty) 

Torque 1 Ncm 

Moment of Inertia 14 gem 2 according to design 

Enclosure Class (to DIN 40050) IP 65* 

General Design As per DIN VDE 0160 

Connection, Axial or Radial 1.5-m cable" or flange box 

Housing Aluminum 

Flange S = synchro flange, K = clamping flange 

Weight 300g approx. 

Bearing Life 1 X 10'° revolutions (typ.) at 35% of full rated shaft load 

1 X 10 9 revolutions (typ.) at 75% of full rated shaft load 
1 X 1 s revolutions (typ.) at 1 00% of full rated shaft load 
For example, 30,000 h at 6,000 RPM with a 13 lb. radial load (10mm or 9.52 mm shaft) 

"Other specifications available on request "'Pole protection 
"Other lengths of cable available on request 

Specifications are subject to change without notice. 
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Model BA 58 

Bourns® Encoders 



Dimensional Drawings 
Synchro Flange 



6.0 DIA. 
•0.008/- 0.018 

50.0 DIA. 



r 



10.0 ±0.3- 



— 15.0 M4X5 



•"3.0 

^3.0 
'4.0 




> 



■ o 



8.5 DIA. 



58.5 ±0.1 
-— (HOUSING) — 



50.0 DIA 




10.0 ±0.3 — 



Dimensional Drawings 
Clamping Flange 



10.0 DIA. 
-0.010/- 0.020 



58.5 ±0.1 
(HOUSING) — 




10.0 — 



10.0 DIA. 
-0.010/- 0.020 



36.0 
DIA. 



1.0 

3.0 -h 
15.0— j |— 
19.5 ±0.3— | — 
10.0 — 



TOLERANCES EXCEPT WHERE NOTED (DIN 7168): 
0-6mm ±0.1 
6-30mm ±0.2 
30-1 20mm ±0.3 



11.4 



— —15.5 




23.5 



Drawing 


Connection 


Length ST 


Length MT 




Drawing 


Connection 


Length ST 


Length MT 


A 


Cable Axial 


1 = 62mm 


1 = 80.5mm 




A 


Cable Axial 


1 = 57mm 


1 = 75.5mm 


A 


Cable Radial 


2 = 56.5mm 


2 m 75.5mm 




A 


Cable Radial 


2 = 51.5mm 


2 = 70.5mm 


B 


Flange Box Axial 


1 = 58mm 


1 = 85.5mm 




B 


Flange Box Axial 


1 * 53mm 


1 = 80.5mm 


B 


Flange Box Radial 


2 = 56.5mm 


2 = 80.5mm 




B 


Flange Box Radial 


2 = 51.5mm 


2 = 75.5mm 



Specifications are subject 1 
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Model BA 58 

Bourns® Encoders 



SYNCHRONOUS-SERIAL TRANSFER (SSI) FOR ABSOLUTE SHAFT ENCODERS 

The SSI-interface can be used for single-turn encoders 1 0- and 1 2-bit and for multiturn 
encoders 22- and 24-bit with Gray Code or Binary Code. By programming M1 and MO, 
special bits (Alarm, Parity) can be joined to the data bits. Standard M1 and MO are 1 , which 
means Alarm bit is available. 

The SSI-interface supports multiple transaction as well as single transaction. On multiple 
transaction (the stored value is read out several times successively), a fixed clock rate per 
transaction is to be kept (for single-turn 13 resp. 14 clocks, for multiturn 25 resp. 26 
clocks). 

When the last special bit is output ("0", Alarm or Parity), the data output logically is at "0" for 
20 us, then it is logically at "1 ". Subsequently, actual encoder data can be read out again. 



DATA FORMAT FOR SINGLE-TURN DATA FORMAT FOR SINGLE-TURN 

ENCODER, 10-BIT 1 ENCODER, 12-BIT 1 



Mode 




Data Single-turn 


Special 
Bits 




Mode 




Data Single-turn 


Special 
Bits 


M1 MO 


T1 


... T9 T10 T11 T12 


T13 T14 




M1 M0 


T1 


... T9 T10 T11 T12 


T13 T14 


1 


S9 


... S1 SO 


(0) 




1 


S11 


... S3 S2 S1 SO 


(0) 


1 1 


S9 


... S1 SO 


A (St) 




1 1 


S11 


... S3 S2 S1 SO 


A (St) 





S9 


... S1 SO 


P (0) 







S11 


... S3 S2 S1 SO 


P (0) 


1 


S9 


... S1 SO 


A P(0) 




1 


S11 


... S3 S2 S1 SO 


A P(0) 



DATA FORMAT FOR MULTI-TURN ENCODER, 22-BIT 1 





Data Multiturn 


Data Single-turn 


Special bits 


M1 M0 


T1 


T2 


T12 


T13 


T21 


T22 


T23 


T24 


T25 T26 


1 


M11 


M10 ... 


M0 


S9 


S1 


SO 








(0) 


1 1 


M11 


M10 ... 


M0 


S9 


S1 


SO 








A (St) 


0* 


M11 


M10 ... 


M0 


S9 


S1 


SO 








P (0) 


0* 1 


M11 


M10 ... 


M0 


S9 


S1 


SO 








A P(0) 


DATA FORMAT FOR MULTI-TURN ENCODER, 24-BIT 1 


Mode 


Data Multiturn 


Data Single-turn 


Special bits 


M1 M0 


T1 


T2 


T12 


T13 .. 


T21 


T22 


T23 


T24 


T25 T26 


1 


M11 


M10 ... 


M0 


S11 


S3 


S2 


S1 





(0) 


1 1 


M11 


M10 ... 


M0 


S11 


S3 


S2 


S1 





A (St) 


o- 


M11 


M10 


M0 


S11 .. 


S3 


S2 


S1 





P (0) 


0* 1 


M11 


M10 ... 


M0 


S11 


S3 


S2 


S1 





A P(0) 



"Not available for multi-turn encoder with Gray Code. 

'S0...S9/S1 1 : Data bits for resolution per turn. M0...M1 1 : Data bits for number of turns (multi-turn only). 
A: Alarm bit. P: Parity bit. 
(St): Standard. (0): Option. 



HOW TO ORDER 

BA 58 - S / 0010 E S - 4 1 K B P B 

Model ' 

Output 

Configuration — 
S = Single-turn 
M = Multiturn 

Resolution 

0360 = 360 incr. (S) option 
0010 = 10-bit (S) 
0012 = 12-bit (S) 
1210 = 22-bit (M) 
1212 = 24-bit (M) 

Supply Voltage ' 

A = 5 VDC 
E = 10-30 VDC 

Type of Flange 

K = Clamping Flange 

(10mm shaft) 
S = Synchro Flange 

(6mm shaft) 

Enclosure Class ' 

4 = IP 65 

Shaft Diameter > 

1 = 6mm (S) 

2 = 10mm (K) 

Output 1 

K = Push-pull, surge-proof 
T = RS 422/485 

Type of Connection ' 

A = Cable, Axial 
B = Cable, Radial 

C = Flange Box 12-pin Axial Clockwise 
D = Flange Box 12-pin Radial Clockwise 
G = Flange Box 12-pin Axial 

Counter-clockwise 
H = Flange Box 12-pin Radial 

Counter-clockwise 
U = Flange Box 1 7-pin Axial 

Counter-clockwise 

V = Flange Box 1 7-pin Radial 

Counter-clockwise 
W = Flange Box 17-pin Axial Clockwise 

Y = Flange Box 17-pin Radial Clockwise 

Interface ' 

P = Parallel (Output K) 

5 = SSI (Output T) 

I = INTERBUS-S (Output T) 

Code 

B = Binary 
G = Gray 



For accessories, see pages 217-223. 



Specifications are subject to change without notice. 



Model BA 58 

Bourns 8 Encoders 



CONNECTION DIAGRAM 
Parallel Interface with Cable 



Color 


9-Bit/360 Incr. 


10-Bit 


12-Bit 


Brown/Grey 


N.C. 


N.C. 


DO (LSB) 


Red/Blue 


N.C. 


N.C. 


D1 


Violet 


N.C. 


DO (LSB) 


D2 


White/Brown 


DO (LSB) 


D1 


D3 


White/Green 


D1 


D2 


D4 


White/Yellow 


D2 


D3 


D5 


White/Grey 


D3 


D4 


D6 


White/Pink 


D4 


D5 


D7 


White/Blue 


D5 


D6 


D8 


White/Red 


D6 


D7 


D9 


White/Black 


D7 


D8 


D10 


Brown/Green 


D8 (MSB) 


D9 (MSB) 


D11 (MSB) 


Yellow 


Tristate D0...D8 


Tristate D0...D9 


Tristate D0...D1 1 


Pink 


Latch (binary only) 


Latch (binary only) 


Latch (binary only) 


Green 


Direction 


Direction 


Direction 


Black 


OV 


V 


V 


Red 


5 V/10...30VDC 


5V/10...30VDC 


5 V/10...30VDC 


Brown 


Alarm 


Alarm 


Alarm 



CONNECTION DIAGRAM 
Interbus-S Interface 



CABLE 


FLANGE BOX 


SIGNAL 


Brown 


1 


D02 


Red 


2 


D02 


Pink 


3 


DI2 


Yellow 


4 


DI2 


Green 


5 


D01 


Blue 


6 


D01 


Violet 


7 


DM 


Grey 


8 


DI1 


White 


9 


RBST 


Brown (0.5mm 2 ) 


10 


OV 


Black 


11 


Signal Ground 


White (0.5mm 2 ) 


12 


10...30 VDC 



Specifications are subject to change without notice. 



CONNECTION DIAGRAM 

Parallel Interface with Flange Box, 17-pin (Conin) 



Color 


9-Bit/360 Incr. 


10-Bit 


12-Bit 


1 


DO (LSB) 


DO (LSB) 


DO (LSB) 


2 


D1 


D1 


D1 


3 


D2 


D2 


D2 


4 


D3 


D3 


D3 


5 


D4 


D4 


D4 


6 


D5 


D5 


D5 


7 


D6 


D6 


D6 


8 


D7 


D7 


D7 


9 


D8 (MSB) 


D8 


D8 


10 


N.C. 


N.C. 


D9 


11 


N.C. 


N.C. 


D10 


12 


Tristate D0...D8 


Tristate D0...D9 


D1 1 (MSB) 


13 


Latch (binary only) 


Latch (binary only) 


Latch (binary only) 


14 


Direction 


Direction 


Direction 


15 


OV 


OV 


V 


16 


5 V/10...30VDC 


5V/10...30VDC 


5 V/10...30 VDC 


17 


Alarm 


Alarm 


Alarm 



CONNECTION DIAGRAM 
SSI-Interface 



CABLE 


FLANGE BOX 


SIGNAL 


Brown (0.5mm 2 ) 


1 


OV 


Pink 


2~ 


Data 


Yellow 


3 


Clock 




4 


N.C. 


Blue 


5 


Direction 


Red 


6 


NC 


Violet 


7 


NC 


White (0.5mm 2 ) 


8 


10...30VDC 




9 


N.C. 


Grey 


10 


Data 


Green 


11 


Clock 


Black 


12 


Signal Ground 
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Model BA 58 

Bourns® Encoders 



INTERBUS-S (2-wire remote bus) 



Data Output 


5 V differential signals (RS 485) 

ENCOM-profile K2, 32-bit process data binary right adjust, readable only, without control/status bit 


Data Transfer Format (According to F. Phoenix) 


Supi-address 12 3 
Byte-No. 3 2 10 


ID-Code 


236H 




Encoder Data Format 



Byte 3 


Byte 2 


31 


30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


20 


19 


18 


17 


16 


Bit-No. 


















































10-Bit Encoder 


















































12-Bit Encoder 
































M11 


M10 


M9 


M8 


M7 


M6 


22-Bit Encoder 


























M11 


M10 


M9 


M8 


M7 


M6 


M5 


M4 


24-Bit Encoder 








Byte 1 










ByteO 


15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 





Bit-No. 




















S9 


S8 


S7 


S6 


S5 


S4 


S3 


S2 


S1 


SO 


10-Bit Encoder 














S11 


S10 


S9 


S8 


S7 


S6 


S5 


S4 


S3 


S2 


S1 


SO 


12-Bit Encoder 


M5 


M4 


M3 


M2 


M1 


MO 


S9 


S8 


S7 


S6 


S5 


S4 


S3 


S2 


S1 


SO 


22-Bit Encoder 


M3 


M2 


M1 


MO 


S11 


S10 


S9 


S8 


S7 


S6 


S5 


S4 


S3 


S2 


S1 


so 


24-Bit Encoder 
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POUHNS 



OPTO-ASIC ENCODER ACCESSORIES 
Flexible Couplings 



Plastic coupling 



SET SCREW 
M 2.5 X 4 (2X) 
DIN 916 ' 




Helical coupling 



M3 
DIA. 
• dH8 



DIA 19.2 




Diaphragm coupling 



d-)H8 



T 

7.3 



4.9- 




I N M 2.5X10 
|— DIN 912 (2X) 




Shaft encoders must be protected against excessive mechanical 
stresses, which occur whenever there are angular, radial or axial 
misalignments between the machine and shaft encoder shafts. Our 
flexible couplings can compensate for this within limits. 

Maximum speed 10,000 r.p.m. 

Maximum torque 20 Ncm 

Moment of inertia 1 .1 gem 2 

Torsional spring constant 25 Ncm/degree 

Max. angular misalignment ±2.5° 

Max. shaft misalignment radial/axial. ..±0.3mm/±0.2mm 
Max. tightening torque of set screws. .30 Ncm 

Material Polyamide 6.6 fiberglass reinforced 

Weight ca. 3.5g 

Hub diameter 

5/5mm Ordering code 3 520 034. ...Suitable for encoder type 
5/6mm Ordering code 3 520 033 Bl 39, Bl 31 

6/6mm Ordering code 1 761 026 



Maximum speed 6,000 r.p.m. 

Maximum torque 80 Ncm 

Moment of inertia 8.7 gem 2 

Torsional spring constant 14 Ncm/degree 

Max. angular misalignment ±4° 

Max. shaft misalignment radial/axial ±0.25mm/±0.4mm 

Max. tightening torque of set screws 80 Ncm 

Material AlCuMgPb, chromed 

Weight 16 g 

Hub diameter 

5/5mm Ordering code 3 520 036 Suitable for encoder type 

5/6mm Ordering code 3 520 035 Bl 30.BI 36, Bl 39, Bl 58 

6/6mm Ordering code 070 653 



Electrically insulating coupling 

Maximum speed 12,000 r.p.m. 

Maximum torque 40 Ncm 

Moment of inertia 25 gem 2 

Torsional spring constant 160 Ncm/degree 

Max. angular misalignment ±2.5° 

Max. shaft misalignment radial/axial ±0.4mm/±0.4mm 

Max. tightening torque of set screws 80 Ncm 

Material - flange zinc diecasting 

Material - housing polyamide 6.6, fiberglass reinforced 

Weight 23g 

Hub diameter 

6/6mm Ordering code 1 076 013 Suitable for encoder type 

6/1 0mm Ordering code 1 076 01 5 Bl 36, Bl 58, BA 58 
10/1 0mm Ordering code 1 076 014 



Specifications are subject to change without notice. 
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OPTO-ASIC ENCODER ACCESSORIES 
Flexible Couplings 



Flange-face coupling 

-5.2 




Bellows coupling 




Maximum speed 12,000 r.p.m. 

Maximum torque 80 Ncm 

Moment of inertia 19 gem 2 

Torsional spring constant 230 Ncm/degree 

Max. angular misalignment ±3.0° 

Max. shaft misalignment radial/axial. ..±0.4mm/±0. 4mm 
Max. tightening torque of set screws. .80 Ncm 

Hub diameters, d and di 6mm H 8 

Material - coupling body, flange AlCuMgPb, chromed 

Material - preloaded disc CuSn 6 , nickel-plated 

Weight ca. 14.5g 

Ordering code 070 663 Suitable for encoder type 

Bl 36, Bl 58 and BA 58 

Maximum speed 8,000 r.p.m. 

Maximum torque 80 Ncm 

Moment of inertia 22 gem 2 

Torsional spring constant 230 Ncm/degree 

Max. angular misalignment ±4.0° 

Max. shaft misalignment radial/axial ±0.3mm/±0.5mm 

Max. tightening torque of set screws 1 50 Ncm 

Material - flange CuZn 3 gPb 3 , nickel-plated 

Material - bellows CuZn 20 . nickel-plated 

Weight 34 g 

Hub diameter 

12/1 2mm Ordering code 070 666 

1 0/1 0mm Ordering code 3 520 037 

3/873/8" Ordering code 3 520 038 
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OPTO-ASIC ENCODER ACCESSORIES 
Mounting Accessories, Plug Connectors and Cable Sets 



5> 22 



Clamping eccentric 




Cable plug connectors 
for incremental and absolute 
shaft encoders 



CONTACT INSETS 12-PIN 

PIN CONTACT INSET 

NUMBERING: STANDARD 

RS 1 i CLOCKWISE 



SOCKET CONTACT INSET 
RB1 




CONTACT INSETS 17-PIN 
PIN CONTACT INSET 
NUMBERING: STANDARD 
RS 2 l_ CLOCKWISE 



SOCKET CONTACT INSET 
RB2 




LB 2 



Material CuZn 3 gPb 3 

Surface Nickel-plated 

Set of three 

Suitable for type Bl 58/BA 58 shaft encoders 



Dia. Dia. Dia. 
d-| d 2 d 3 



Ordering code 
070 655 

Ordering code 
3 520 042 



8.9 6.5 



3.2 



a 

4.9 - 0.1 



b 

2.9-0.1 



6.8 5.0 2.8 4.4-0.1 2.4-0.1 



c 

1.2 
0.9 



The RK series can be fitted out With standard strain reliefs. By compact 
dimensions the connector series stands the test wherever parts must 
have small measures, a stable design, high durability and EMC-density 
and where they must be dust- and waterproof as well as resistable 
against corrosion. 



Ordering 
Code 



Shape Polarity Design Remarks 



3 539 198 


2 


RS1 


Flange 








box 


3 539 230 


2 


LS1 


Flange 








box 


3 539 202 


1 


RB1 


Connector 


3 539 229 


1 


LB1 


Connector 


3 539 301 


7 


RS1 


Coupling 


3 539 273 


7 


LS1 


Coupling 


3 539 253 


2 


RS2 


Flange 








box 


3 539 255 


2 


LS2 


Flange 








box 


3 539 254 


1 


RB2 


Connector 


3 539 256 


1 


LB2 


Connector 


3 539 302 


7 


RS2 


Coupling 


3 539 303 


7 


LS2 


Coupling 


3 539 1 86 


1 


RS1 


Connector 


3 539 187 


1 


RB1 


Coupling 



Identical with encoder flange 
box 12-pin clockwise 
Identical with encoder flange 
box 12-pin anti-clockwise 
Matching with encoder flange 
box 12-pin clockwise 
Matching with encoder flange 
box 12-pin anti-clockwise 
Matching with connector 
3 539 202 

Matching with connector 
3 539 229 

Identical with encoder flange 
box 1 7-pin clockwise 
Identical with encoder flange 
box 1 7-pin anti-clockwise 
Matching with encoder flange 
box 17-pin clockwise 
Matching with encoder flange 
box 1 7-pin anti-clockwise 
Matching with connector 
3 539 254 

Matching with connector 
3 539 256 

Matching with coupling 
3 539 187 

Matching with connector 
3 539 186 
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OPTO-ASIC ENCODER ACCESSORIES 

Mounting Accessories, Plug Connectors and Cable Sets 



Cable plug connectors 
for incremental and absolute 
shaft encoders (continued) 



SHAPE © 
PLUG HOUSING 



Pg9- 



EE- 



-SW20 



I— 25.0 DIA.— | 



SHAPE ® 
CONNECTOR HOUSING 

—-26.0DIA.-H 



i — r 



-SW24 
-SW20 



Pg9-H H 

SHAPE (2) 
FLANGE BOX FOR FRONT MOUNTING 




2.7 DIA. 



TPE-Extension leads 



With plug (socket) on one end. 
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OPTO-ASIC ENCODER ACCESSORIES 

Mounting Accessories, Plug Connectors and Cable Sets 



Conin 12-pin 
for Bl 58, BA 58 



Conin 17-pin 
for BA 58 



Binder 6-pin 
for Bl 36 



Cable 

not made up with connectors 



Pin Color 



Length Clockwise 11 Counterclockwise 21 
(L) Ordering Code Ordering Code 



1 


pink 


L = 


3m 


1 522 348 


1 522 394 


2 


blue 


L = 


5m 


1 522 349 


1 522 395 


3 


red 


L = 


10m 


1 522 350 


1 522 396 


4 


black 










5 


brown 










6 


green 










7 


violet 










8 


gray 










9 


screen 










10 


white/green 










11 


white 










12 


brown/green 











1) matching with encoder flange box 12-pin, clockwise 

2) matching with encoder flange box 12-pin, counterclockwise 



Pin Color 



Length 
(L) 



Clockwise 1 ' 
Ordering Code 



Counterclockwise 21 
Ordering Code 



1 


brown/gray 


L = 


3m 


2 


red/blue 


L = 


5m 


3 


violet 


L = 


10m 


4 


white/brown 






5 


white/green 






6 


white/yellow 






7 


white/gray 






8 


white/pink 






9 


white/blue 






10 


white/red 






11 


white/black 






12 


brown/green 






13 


pink 






14 


green 






15 


black 0.5 






16 


red 0.5 






17 


brown 







1 540 100 
1 540 101 
1 540 102 



1 540 097 
1 540 098 
1 540 099 



1) matching with encoder flange box 17-pin, clockwise 

2) matching with encoder flange box 17-pin, counterclockwise 



Pin 



Color 



Length 
(L) 



Ordering Code 



1 
2 
3 
4 
5 
6 



red 
white 
yellow 
green 

yellow/black 

black 

screen 



L= 10m 



1 522 340 



Ordering Code 

TPE-cable (1 2 conductors) 3 280 1 1 2 + length 
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OPTO-ASIC ENCODER ACCESSORIES 



Angle fastener 



Synchro flange adapter 



Mounting bell 
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Ordering code 1 522 329 



31 .o n 




M8.o t o,H 

|— 36.0— j 



15.0-1 




11.0 DIA.— 
J 



5.3- 



Ordering code 1 522 328 




HM3DIN74 



Ordering code 1 522 330 



, 29.0~f 
38.3 I 25.6T" 



—62.7 DIA. 
— 58.7 DIA. 
50.05 * 0.05 0IA.-»| 

32.1 DIA. 



- 120.0 - 
-100.0 - 
- 62.0 - 
I 







I 






L- j— } 




m 







~7 

50.0 ±0.15 

A 



9.0 J 11.5 J 



0.1 
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OPTO-ASIC ENCODER ACCESSORIES 
Mounting Accessories 



Square flange 
80 x 80mm 



Square flange 
58 x 58mm 



Ordering code 1 522 327 




80.0 ±0.1 



Ism 



10.0 



.5 —| 

— ' 



(*- 36HB DIA. -H 

1 1 , lir 32DIA - 



'111™ 

0.3 

X 45° 0.3*0.2 go ; 
56.0 DIA. 

- 76.0 t0.05 DIA — 



Ordering code 1 522 326 



58.0 ±0.1 



-58.0 ±0.1- 



-4.5H12 



.120 V 0- 




- 48.0 ±0.1- 



•-DIA. 36HB-. 



"48.p ±0.1 Mm 

0.05 




DIA. 3.2 H12 
1 



6.00IA,, 

I A -"^1.7 + 0.2 

0.3X45° ' 3 go° 
+ 6.2 



V R4 



fications are subject to change without notice. 
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OPTO-ASIC ENCODER 

SAFETY AND INSTALLATION INSTRUCTIONS 



Safety Instructions 



Incoming inspection 



Transport damage/defects 



Liability for defects 
Additional important information 



224 



- The ASIC rotary encoders are quality products manufactured in 
accordance with established electrical engineering norms. The units 
are delivered from the factory in perfect conformance to safety 
regulations. To maintain this condition and ensure continued trouble- 
free operation, please observe the technical specifications in this 
documentation. 

- These units may be used only for the purpose for which they were 
designed: as rotary encoders. 

- Thej;e units may be operated only within the value limits specified in 
the technical data. 

- Our instructions for quality assurance are based on the ISO 9001 
standard. 

- The units are constructed in compliance with VDE 0160 and must be 
operated on extra-low potential. Maximum operating voltage may not 
be exceeded. 

- VDE 01 60 stipulates that the operator must ensure that the case 
temperature of units installed within arms reach does not exceed 65°C. 

Inspect the shipment for completeness according to the delivery slip 
immediately after arrival; check the unit(s) for possible transport damage 
and/or defects. 

- In case of damage incurred during transport, please contact the 
transport company. 

- Please contact Bourns, Inc. in case of defects to the product not 
caused by shipping. 

- For return shipments, use the original packaging, if possible. Please 
include your name and address in return shipments, along with a 
copy of the delivery slip and a note describing the problem 
discovered. Call for authorization. 

Please refer to the warranty and terms and conditions for further details. 

- Modification of the encoder itself is not necessary. Unauthorized 
tampering with the encoder results in the loss of functional reliability 
and voids the warranty. 

- To ensure proper operation, install the encoders only as described in 
these instructions. The accuracy of shaft encoders, in particular, is 
only guaranteed if the recommended couplings are used (refer to 
Accessories). 

- The ASIC rotary encoders are precision mechanical and opto- 
electronic devices. Due care must, therefore, be taken when handling 
these units. 

- Avoid shocks to the case and especially to the encoder shaft. 

- Avoid excess axial loads to the encoder shaft. 

Specifications are subject to change without notice. 
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OPTO-ASIC ENCODER 

SAFETY AND INSTALLATION INSTRUCTIONS 



Installation Instructions 



Preparations for mechanical 
installation 



Mechanical installation 
instructions 



for electrical 
installation 



- All installation work must be carried out in i 
relevant safety regulations. 



i with the 



- All equipment involved must be electrically disconnected during 
installation. Ensure that current cannot be applied to this 
equipment unintentionally during installation. 

- Self-tapping screws: 

- are not to be used for mounting the couplings on hardened 
encoder shafts; use clamp types instead. 

- may be used for unhardened encoder shafts. 

- Turn the self-tapping screws until the shaft surface is reached, so that 
the displaced material does not impede later removal of the shaft. 

Before starting the installation, the device turning the encoder shaft 
("drive") must be prepared to receive the rotary encoder. 

Due to the wide range of drive construction and installation requirements, 
only general instructions can be provided; please refer to the dimen- 
sioned drawings of the different rotary encoder versions. If adapters 
between the drive and rotary encoder are used, the adapters must be 
designed so that: 

- the rotary encoder can be mounted securely and is not subject to 
vibration; 

- the rotary encoder can be mounted to the drive first, then the drive's 
shaft end coupled with the rotary encoder shaft; and 

- the radial and axial offset and angle errors remain within the specified 
tolerances. 

Note: The service life of the coupling is largely dependent on proper 
mounting. The coupling must be attached in its neutral position. Forced 
compression or extension and/or compensation of an angle which is too 
wide, or excessive shaft offset shortens service life. 

At this point, the preparations required for the drive and adapter, or for 
the mounting bell, must be completed. 

- Mount the adapter or the mounting bell on the drive housing; 

- Slide the coupling over the shaft end of the drive; 

- Mount the rotary encoder to the adapter or the mounting bell and 
secure; 

- Tighten the coupling screws. 

The preparations for electrical installation vary depending on whether the 
rotary encoder is equipped with a cable or flange-type socket 
connection. 



Specifications are subject to change without notice. 
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OPTO-ASIC ENCODER 

SAFETY AND INSTALLATION INSTRUCTIONS 



Soldering the cable to the 
mating connector 



Electrical installation 
instructions 



The ends of the cable have been prepared for a connector which 
corresponds to your requirements. Please note the output circuit 
integrated in the rotary encoder and the corresponding assignment of the 
wires. 

The procedures for wiring the mating connector are to be carried out 
according to the EMC guidelines as stipulated in IEC 801 , and only by 
individuals familiar with appropriate connection techniques. 

- Position the cable so that it does not obstruct or limit the required 
free movement of the unit and, at the same time, is not stretched tight 
or pinched. Avoid tight bending of the cable near moving joints (e.g., 
robot arms). Please refer to the bend radii given in the dimensioned 
drawings. 

- In compliance with the above requirements, position the cable along 
the shortest possible path to the control system and connect the 
cable to the control system. 

- Switch on the system and conduct a trial run. 
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I. Product Selection Guide 



Panel Controls 
228 



II. Taper Descriptions 230 

III. Mounting Hardware 230 

IV. Panel Controls 

6mm Square 231 

6mm Square with Switch 231 

9mm Square 233 

9mm Square with Switch 233 

13mm Diameter Pot/Switch 237 

1/2" (12.5mm) Square 239 

5/8" (16mm) Square 242, 243, 246, 250 

5/8" (16mm) Square with Switch 245, 251 

3/4" (1 9mm) Diameter 255 

1/2" (12.7mm) Diameter 257 

V. Attenuators 

Variable 254 

VI. Potentiometers 

Open Frame Slide 259 

Slimline 262 




PERCENT EFFECTIVE ELECTRICAL CLOCKWISE ROTATION 



PRODUCT SELECTION GUIDE 
Panel Controls 



Model 
No. 


Turns 


Element 
Type 


Tolerance 


Tapers 


Terminal 
Style 


Package 
Dim. 


Multi. 

oec, 
Avail. 


Switch 
Avail. 




Page 
No. 


on 

39 


Single 


Conductive 
Plastic 


L ono/ 
±<20% 


Linear, 
Audio 


Solder Lugs, 
PC Pins 


1 3mm 


NO 


Yes 


— _ — _ — 

0*37 


51 


Single 


Cermet 
Conductive 
Plastic 


±5%, ±10% 
±10%, ±20% 


Linear, 
Audio 


In-line PC Pins 
2.54mm Centers 


1/2" 
(12.5mm) 


Yes 


NO 




52 


Single 


Cermet 
Conductive 
Plastic 


±5%, ±10% 
±10%, ±20% 


Linear, 
Audio 


In-line PC Pin 
5.08mm Centers 


1/2" 
(12.5mm) 


Yes 


No 


239 


53 


Single 


Cermet 
Conductive 
Plastic 


±5%, ±10% 
±10%, ±20% 


Linear, 
Audio 


Solder Lugs 


1/2" 
(12.5mm) 


Yes 


No 


239 


81 


Single 


Cermet 
Conductive 
Plastic 


±5%, ±10% 
±10%, ±20% 


Linear, 
Audio 


PC Pins 
L-Pattern 


5/8" 
(16mm) 


Yes 


No 


242 


82 


Single 


Cermet 
Conductive 
Plastic 


±5%, ±10% 
±10%, ±20% 


Linear, 
Audio 


J-Hooks 
L-Pattern 


5/8" 
(16mm) 


Yes 


No 


242 


81/82 


Single 


Cermet 


±10%, ±20% 


Straight 
T-Pad 
Attenuator 


PC Pins/ 
J-Hooks 
L-Pattern 


5/8" 
(16mm) 


3 Only 


No 


254 


83 


10 


Wirewound 
Hybritron® 


±5% 
±10% 


Linear 


PC Pins 


5/8" 
(16mm) 


Yes 


No 


243 


84 


10 


Wirewound 
Hybritron® 


±5% 
10% 


Linear 


Solder Lugs 


5/8" 
(16mm) 


Yes 


No 


243 


85 


Single 


Conductive 
Plastic 
Cermet 




Linear, 
Audio 


PC Pins 
L-Pattern 


5/8" 
(16mm) 


Yes 


Yes 


245 


86 


Single 


Conductive 
Plastic 
Cermet 




Linear, 
Audio 


J-Hooks 
L-Pattern 


5/8" 
(16mm) 


Yes 


Yes 


245 


87 


Single 


Conductive 
Plastic 
Cermet 


±5% 
±3% 


Semi- 
Precision 
Linear 


J-Hooks 
L-Pattern 


5/8" 
(16mm) 


Yes 


No 


246 


88 


Single 


Conductive 
Plastic 
Cermet 


±5% 
±3% 


Semi- 
Precision 
Linear 


J-Hooks 
L-Pattern 


5/8" 
(16mm) 


Yes 


No 


246 


91 


Single 


Conductive 
Plastic 
Cermet 


±10%, ±20% 
±5%, ±10% 


Linear, 
Audio 


In-line 
PC Pins 


5/8" 
(16mm) 


Yes 
(2 
Max.) 


No 


250 


•JCL 


Single 


Conductive 

Dl Qctir^ 

Cermet 


±10%, ±20% 
±5%, ±10% 


Linear, 
Audio 


In-line 
J-Hooks 


5/8" 
(16mm) 


Yes 
to 

Max.) 


Mn 
INO 




91/92 


Single 


Cermet 


±10%, ±20% 


Straight 
T-Pad 
Attenuator 


PC Pins/ 
J-Hook 


5/8" 
(16mm) 


3 Only 


No 


254 


93 


Single 


Conductive 
Plastic 
Cermet 


±10%, ±20% 
±5%, ±10% 


Linear, 
Audio 


L-Pattern 
PC Pins 


5/8" 
(16mm) 


Yes 
(2 
Max.) 


No 


250 


94 


Single 


Conductive 
Plastic 
Cermet 


±10%, ±20% 
±5%, ±10% 


Linear, 
Audio 


L-Pattern 
J-Hooks 


5/8" 
(16mm) 


Yes 
(2 
Max.) 


No 


250 



Specifications are subject to change without notice. 
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PRODUCT SELECTION GUIDE 
Panel Controls 




95 



Single 
(Sealed) 



Conductive 
Plastic 
Cermet 



Tolerance 



_l 

Tapers 



±10%, ±20% 
±5%, ±10% 



Linear, 
Audio 



Terminal 
Style 



Triangle 
Pattern 
Solder Lugs 



Package 
Dim. 



5/8" 
(16mm) 



Multi. 
Sec. 
Avail. 



Yes 
(2 
Max.) 



Switch 
Avail. 



No 



Page 
No. 



1 



250 



96 



Single 



Conductive 
Plastic 
Cermet 



±10%, ±20% 
±5%, ±10% 



Linear, 
Audio 



In-line PC Pins 
(Sealed) 



5/8" 
(16mm) 



Yes 
(2 
Max.) 



No 



250 



97 



Single 



Conductive 
Plastic 
Cermet 



Linear, 
Audio 



L-Pattern 
PC Pins 



5/8" 
(16mm) 



Yes 
(2 
Max.) 



Yes 



251 



98 



Single 



Conductive 
Plastic 
Cermet 



Linear, 
Audio 



L-Pattern 
J-Hooks 



5/8" 
(16mm) 



Yes 
(2 
Max.) 



Yes 



251 



99 



Single 



Conductive 
Plastic 
Cermet 



Linear, 
Audio 



Triangle 
Pattern 
Solder Lugs 



5/8" 
(16mm) 



Yes 
(2 
Max.) 



Yes 



251 



3310 



Single 



Conductive 
Plastic 



±20% 



Linear 



PC Board 
Bushing Mount 



9mm 



2 Max. 



Yes 



233 



3370 



Single 



Conductive 
Plastic 



±20% 



Linear 



PC Board 
Bushing Mount 



6mm 



2 Max. 



Yes 



231 



3851 



Single 



Conductive 
Plastic 



±10%, ±20% 



Linear, 
Audio 



PC Pins, 
Solder Lugs 



3/4" 
(19mm) 



No 



No 



255 



3852 



Single 



Cermet 



t5%, ±10% 



Linear, 
Audio 



PC Pins, 
Solder Lugs 



3/4" 
(19mm) 



No 



No 



255 



3856 



3-3/4 



Cermet 



±5%, ±10% 



Linear, 
Audio 



PC Pins, 
Solder Lugs 



3/4" 
(19mm) 



No 



No 



255 



3862 



Single 



Cermet 



±5%, ±10% 



Linear, 
Audio 



PC Pins, 
J-Hooks 



1/2" 
(12.7mm) 



No 



No 



257 



Open Frame Slide Potentiometers 




ss 



SD 



Single 



Dual 



10mm 
15mm 
20mm 
30mm 



PC Pins 
Horizontal 
and Vertical 



Linear, 
LH Audio, 
RH Audio, 
"S" Curve 



259 



Slimline Potentiometers 




Linear CP 
CW Audio CP 
CCW Audio CP 



±20% 



500 to 2.5 MC2 



229 




MOUNTING HARDWARE 



Panel control mounting hardware is determined by bushing style. The "X" in the bushing style column indicates what hardware is used with 
that bushing. Hardware indicated by shaded area is normally supplied with unit. Other hardware may be ordered separately. Hardware is bulk 
packaged with units. 



port Mumhoi* sanrl 
rail ivuiiiuei emu 

Description 


Bushing Style 


A/S 
ENS 


B 


c 


E 


J 


N 


R 


T 


u 


L 


w 


oolU/ 
3370 


e 
a 

Mod. 50 


H-36-1 Flat Washer 






X 


X 




X 




X 












H-36-2 Flat Washer 


X 


X 






X 


















H-37-1 Lockwasher 






X 


X 




X 




X 










X 


H-37-2 Lockwasher 


X 


X 






X 










X 


X 






H-38-1 Mounting Nut 






X 


X 




X 




X 








X 




H-38-2 Mounting Nut 


X 


X 






X 


















H-38-3 Lock Nut 








X 








X 












H-38-4 Lock Nut 




X 
























H-37-3 Lockwasher 


















X 










H-37-4 Lockwasher 














X 










X 




H-37-5 Lockwasher 














X 










X 




H-38-8 M-7 Mounting Nut 


















X 










H-38-9 M-10 Mounting Nut 














X 














H-38-1 1 M-9 Mounting Nut 




















X 


X 






H-38-1 4 M6 Mounting Nut 


























X 



PANEL CONTROL OPTIONS MATRIX 





3851 


3852 


3856 


3862 


81/82 


83/84 


85/86 


87/88 


91-95 


97-99 


96 


PC 


50 


EC 


EN 


3310/ 
3370 


Single Section 


X 


X 


X 


X 


X 


X 




X 


X 




X 


X 


X 


X 


X 


X 


Dual Section 










X 


X 


X* 


X 


X 


X* 


A 




X 






X 


Triple Section 










X 


A 


A 


X 


A 


A 






X 








Quad Section 










X 


A 


A 


X 


A 


A 






X 








.125" Shafts 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 




X 


X 


.185" Shafts 
























X 




X 






.250" Shafts 


X 


X 


X 




X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




3mm Shaft 


























X 








4mm Shaft 










X 


X 


X 


X 


X 


X 


X 




X 








6mm Shaft 










X 


X 


X 


X 


X 


X 


X 


X 


X 


X 






Dual Concentric Shafts 










X 


X 


A 


X 










A 








Switches 














X* 






X* 












X 


Locking Bushing 


X 


X 




X 


X 


X 




X 










A 









AConsult factory. 'Standard Construction - 1 pot section and 1 switch module. 



TAPER DESCRIPTIONS 



Graph 


Models 


Taper Code 


Description 


Linearity 


T.R. Tol. 


1 


81 ,82,85,86,91 -99,3852,3856,3862,50 


A 


Linear — Cermet 


±5% Ind. 


±10% 


1 


81,82,85,86,91-99,3851,50 


B 


Linear — CP. 


±5% Ind. 


±20% 


2 


81 ,82,85,86,91 -99,3852,3856,50 


C 


CW Audio — Cermet 


N/A 


±10% 


2 


81 ,82,85,86,91 -99,3851 ,50 


D 


CW Audio — CP. 


N/A 


±20% 


1 


81,82,85,86,91-99,3851,50 


E 


Linear — CP. 


±5% Ind. 


±10% 


3 


81 ,82,85,86,91 -99,3852,3856,50 


F 


CCW Audio — Cermet 


N/A 


±10% 


3 


81,82,85,86,91-99,3851,50 


G 


CCW Audio — CP. 


N/A 


±20% 


1 


81,82,85,86,91-99,3852,3856,3862 


H 


Linear — Cermet 


±5% Ind. 


±5% 


1 


83,84 


J 


Linear — Wirewound 


±.25% Ind. 


±10% 


1 


83,84 


K 


Linear — Hybritron® Element 


±.25% Ind. 


±10% 


1 


87,88 


L 


Linear — CP. 


±2% Z.B. 


±5% 


1 


87,88 


M 


Linear — Cermet 


±2.5% Z.B. 


±3% 


1 


87,88 


N 


Linear — CP. 


±1% Z.B. 


±5% 


1 


87,88 


P 


Linear — Cermet 


±1.5% Z.B. 


±3% 


2 


81,82,85,86,91-99,50 


S 


CW Audio — CP. 


N/A 


±10% 


3 


81,82,85,86,91-99,50 


T 


CCW Audio — CP. 


N/A 


±10% 


4 


50 


Y 


Dual Audio — CP. 


N/A 


±20% 


1 


3310,3370 


N/A 


Linear — CP. 


±5% Ind. 


±20% 



Specifications are subject to change without notice. 
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Model 3370 

Panel Controls 



6MM SQUARE PANEL CONTROL 
CONDUCTIVE PLASTIC, SEALED 

■ Conductive plastic ■ Linear 

■ PC board and bushing mount 

■ Plastic bushing and plastic shaft 

■ Withstands typical industrial washing processes 

■ Compact package saves board and panel space 



.1 K ohms to 1 megohm 
..±20% 



Electrical Characteristics 

Standard Resistance Range 

Linear 

Total Resistance Tolerance 

Linear Tapers 

Independent Linearity ±5% 

Absolute Minimum Resistance 2 ohms maximum 

Effective Electrical Angle 280° nominal 

Contact Resistance Variation 1 ohm or 1 % (whichever is greater) 

Dielectric Withstanding Voltage 

Sea Level 900 VAC minimum 

70,000 Feet 350 VAC minimum 

Insulation Resistance 1,000 megohms minimum 

Power Rating @ 70°C (Derate to at 125°C - Voltage Limited By Power Dissipation or 200 VAC, Whichever is Less) 125 watts 

Environmental Characteristics 

Storage Temperature -55°C to +125°C 

TCR (Over Storage Temperature Range) ±1 ,000ppm/°C 

Vibration 30G 

Total Resistance Shift ±1 % maximum 

Voltage Ratio Shift ±1 % maximum 

Shock 100G 

Total Resistance Shift ±1 % maximum 

Voltage Ratio Shift ±1 % maximum 

Load Life (1,000 Hours) ±10% TRS maximum 

Rotational Life-No Load (10,000 Cycles) ±5% TRS maximum 

CRV @ 5,000 Cycles ±2% 

Moisture Resistance ±5% TRS 

Seal Test 85° Fluorinert* 



Mechanical Characteristics 

Stop Strength 

Mechanical Angle 

Torque 

Running 

Starting 

Weight 

Flammability 

Epoxy 

Terminals 

Marking 



5.65 Ncm 

..310° nominal 



0.1 4 to 1.41 Ncm 

0.35 to 1.41 Ncm 

4.5 grams 

Conforms to UL94V-0 

Conforms to UL94V-1 

Solderable pins 

..Manufacturer's symbol and model number, product code, terminal style, date code and resistance code 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


50,000 




200,000 


204 


500,000 


504 


1,000,000 


105 



Popular values listed in boldface. Consult 
factory for special resistances. 



Specifications are subject to change without notice. 
""Fluorinert" is a registered trademark of 3M Co. 



PART NUMBERING SYSTEM 



Model Number Designator 



3370 Y 

I 



1 - 103 



3370 = 6mm Panel Control 



Terminal Style Designator '■ 

Single Cup: 

C = In-line Straight Terminals Side Exit 

P = 5.08mm x 2.54mm Triangular Pattern Rear Exit 

Y = 5.08mm x 5.08mmTriangular Pattern Rear Exit 



Dual Cup: 
H = Dual In- 



ne Straight Terminals Rear Exit 



Shaft End Designator 



0= Shaft End Slotted 



Shaft Length Designator 

0= 12.7mm FMS Long Plastic Shaft 

Bushing Designator 

Pot (or Pot/Pot): 

1 = 6.35mm x 6.35mm Plastic 

Pot/Switch Bushing Designator (use with "H" terminal style) 
3 = 6.35mm x 6.35mm Plastic 

Resistance Code 



(1st 2 digits are significant, 3rd digit is number of Os to follow) 
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DIMENSIONAL DRAWINGS AND TOLERANCES 
Model 3370 



COMMON DIMENSIONS 

3370C 



0.22 ±.010 




1/4-32 UNEF-2A THREADED 
PLASTIC BUSHING 



— — p^MIN. STANDOFF — | 



(2.54 ±.25) 



MIN. STANDOFF 



(2.54 ±.25) 




0.27 ±.010 



(.64 ±.10) 



WIDEX 



(.76 ±.25) 



DEEP 




(.46 1 .05) 
SOLDER PLATED 
COPPER PINS 



3370P 



0.24 ± .002 



.013 
(.33) 
MIN. STANDOFF 




(5.97 ± .89) 

0.10 ±.015 
f (2.54 ± .38) 




lililihhll 




i 
















i 






I'I'I'I'I'II 






~ 0.04 ±.010 



(1.02 ±.25) 



TYP. 



0.10 ±.010 
(2.54 ±.25)" 



0.10 ±.010 



(2.54 ±.25) 



3370Y 



-E 



0.24 ± .002 



(5.97 ± .89) 

0.201.010 
(5 08 ± .25) 



T 04 ±-015 
(.97 ±.38) 




(2.54 ±.25) 



(2.54 ±.25) 



(2) WIPER 

ccw(XWWvWArKD cw 

CLOCKWISE ► 
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9MM SQUARE PANEL CONTROL 
CONDUCTIVE PLASTIC, SEALED 

■ Conductive plastic ■ Linear 

■ PC board and bushing mount 

■ Plastic bushing and plastic shaft 

■ Withstands typical industrial washing processes 

■ Compact package saves board and panel space 



Model 3310 



Panel Controls 



Electrical Characteristics 

Standard Resistance Range - Linear 

Total Resistance Tolerance - Linear Tapers... 

Independent Linearity 

Absolute Minimum Resistance 

Effective Electrical Angle 

Contact Resistance Variation 

Dielectric Withstanding Voltage 

Sea Level 

70,000 Feet 

Insulation Resistance 

Power Rating @ 70°C (Derate to at 125°C • 
See chart on page 14 for non-linear tapers 



1K ohms to 1 megohm 

±20% 

±5% 

2 ohms maximum 

270° ±15° 

.1 % or 1 ohm (whichever is greater) 



900 VAC minimum 

350 VAC minimum 

1,000 megohms minimum 

Limited By Power Dissipation or 200 VAC, Whichever is Less) 0.25 watts 



Environmental Characteristics 

Storage Temperature 

TCR (Over Storage Temperature Range).. 
Vibration 

Total Resistance Shift 

Voltage Ratio Shift 

Shock 

Total Resistance Shift 

Voltage Ratio Shift 

Load Life (1 ,000 Hours) 

Rotational Life-No Load (50,000 Cycles). 

CRV 

Moisture Resistance 

Seal Test 



-55°C to+125°C 

±1,000ppm/°C 

30G 

±1% maximum 

±1% maximum 

100G 

±1% maximum 

±1% maximum 

±10% TRS maximum 

±5% TRS maximum 

..±1 % or 1 ohm (whichever is greater) 

±10% TRS 

85" Fluorinert* 



Mechanical Characteristics 

Stop Strength 

Mechanical Angle 

Torque - Running 

Weight 

Flammability 

Epoxy 

Terminals 

Marking 



5.65 Ncm 

300° nominal 

3.53 Ncm 

4.5 grams 

Conforms to UL94V-0 

Conforms to UL94V-1 

Solderable pins 

..Manufacturer's symbol and model number, product code, terminal style, date code and resistance code 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


1,000 


102 


2,000 


202 


5,000 


502 


10,000 


103 


20,000 


203 


50,000 


503 


100,000 


104 


200,000 


204 



Popular values listed in boldface. Consult 
factory for special resistances. 



PART NUMBERING SYSTEM 



Model Number Designator 

3310 = 9mm Panel Control 



3310 Y - 1 - 103 

i 



Terminal Style Designator 

Single Cup: 

C = In-line Straight Terminals Side Exit 

R = In-line Terminals Rear Exit 

P = 5.08mm x 2.54mm Triangular Pattern Rear Exit 

Y = 5.08mm x 5.08mmTriangular Pattern Rear Exit 

Dual Cup (Pot/Pot or Pot/Switch): 
H = Dual In-line Straight Terminals Rear Exit 
Shaft End Designator 



0= Shaft End Slotted 
1 = Shaft End Flatted 



Shaft Length Designator 

0= 12.7mm FMS Long Plastic Shaft 

1 = 19.05mm FMS Long Plastic Shaft (Use with bushing version only) 

Bushing Designator 

Pot (or Pot/Pot): 

1 = 6.35mm x 6.35mm Plastic 

2 = 6.35mm x 6.35mm Ni Plated Brass 

5 = Bushingless (Board Level Control) 

Pot/Switch Bushing Designator (use with "H" terminal style only.) 

3 = 6.35mm x 6.35mm Plastic 

4 = 6.35mm x 6.35mm Ni Plated Brass 

6 = Bushingless (Board Level) Pot/Switch 

Resistance Code 



(1st 2 digits are significant, 3rd digit is number of 0s to follow) 



t to change without notice. 
""Fluorinert" is a registered trademark of 3M Co. 
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POURNS 



DIMENSIONAL DRAWINGS AND TOLERANCES 
Model 3310 



COMMON DIMENSIONS 

3310-001 

Plastic Bushing 



.375 ± 010 




(2.54 ± .25) 

1/4-32 UNEF-2A 
THREADED PLASTIC 
BUSHING 
MOUNTING 
SURFACE 

MIN. 'i 



(478) 



3310C-001 

U 



© © © 




(4.06 t .38) 



3310P-001 




3310R-001 




L 



0.24 i 035 
' (5.97 ± .89) 



EE3 



t 0.10 i :015 
(2.54 ± .38) 



3310Y-001 




0.20 ±.010 

(5.08 ±.25) XL 
0.10 ±.015 
(2.54 ± .38) 



2 

v 



0.24 ± .035 
" (5.97 ± .89) 



EE3 



COMMON DIMENSIONS 

3310-002 

Metal Bushing 



375 ±.010 




1/4-32 UNEF-2A 
THREADED METAL 
BUSHING 

MOUNTING 
SURFACE 



125 ±.002, 



ING DIA. 



DEEP 




£ 738) MIN ' STAND F,: 

T ' 



3310C-002 



© © © ( 5 1 08±' 51°) 



EES- 



3310P-002 




3310R-002 



© 



® Jo-® 



L 



0.24 ± .035 



(5.97 ± .89) 



t 0.10 ±015 
(2.54 ± .38) 




3310Y-002 




0.20 ±.010 
(5.08 ± .25) ~\_ 

0.10 ±.015 
(2.54 1 .38) ~t 



0.24 t .035 
" (5.97 ± .89) 




(2) WIPER 

ccw0-VVWWvVKD cw 



CLOCKWISE - 
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DIMENSIONAL DRAWINGS AND TOLERANCES 
Model 3310 



3310P-005 
Bushingless 



375 ±010 




WIDE 



3310Y-005 
Bushingless 



0.10 ±.010 



(2.54 ± .25) 



0.19 1 .010 
(5.08 ± .25) ~]_ 

0.10 ±.015 
(2.54 ± .38) 1 



.375 ±.010 
"(9.53 ± .25) 



T 



.375 ±.010 



p> |[®(9.53±.25) 



0.10 ±.010 
"(2.54 ±.25) 



' ^ c? 1 n« DIA. SOLDER PLATED 
( COPPER PINS 




t 0.19 ±.015 | 
(4 83 * Ml T 



015 
(.38) 
MIN. STAN DOF 



(2) WIPER 

ccw (X^A/VVAV-® cw 

CLOCKWISE 



3310H-001 
Pot/Pot Dual Cup 



.375 ±.010 




(.38) .019 

MIN. (AS) ' 

STANDOFF 4 p L c S . - 

0.20 ±.002 



SECONDARY 

ELEMENT 
0.10 ±.010 



0.10 ±.010 (2.54 ± .25) 
(2.54 ±.25) 
ANTI-ROTATION LUG 
1/4-32 UNEF-2A 
THREADED 
PLASTIC BUSHING 
12 ±.002 




ADJ. SLOT 



©WIPiB 

«lj>VWWWV-®« 



(6.35 ±.08) 



MOUNTING DIAr 



©WIPiB 
SECWOAHV T 

""SWWVWvV®» 



3310H-002 
Pot/Pot Dual Cup 
Metal Bushing _ 



.383 ±.015 
(9.75 ±.38) 

.015 } 




(.38) .019 

MIN. (.48) 
STANDOFFS 4 PLCS. —4 



0.20 ± .002 



.375 ±.010 



(9.53 ±25) 
PRIMARY 
ELEMENT 



SECONDARY 
ELEMENT 



0.10 ±.010 



0.10 ± 010 (2.54 ± .25) 



(2.54 ± .25) 



ANTI-ROTATION LUG 
1/4-32 UNEF-2A 

THREADED 
METAL BUSHING 
12 ±.002 




(7.32 ±.64) 



(12.70 ±.64) 



.„, .02 ±.001 03 ± .003 „„„ 

ADJ. SLOT , ca ^ no WIDE X , , c , no > DEEP- 



'(.56 ±.05) ,,,UCA (.76±. 
O.25±.0O3 



(6.35 ±.08) 



MOUNTING DIA- 



3310H-003 
Pot/Switch Dual Cup 
Plastic Bushing ^ 



.375 ±.010 




0.20 ±.002 



0.10 ±.010 
0.10 ±.010 (2.54 ± .25) 
(2.54 ±.25) 
ANTI-ROTATION LUG 
1/4-32 UNEF-2A 
THREADED 
PLASTIC BUSHING 
12 ± .002 




(7.32 ±.64) 

ADJ.SLOT ( f^WIDEX = DEEF 
0.25 ±.003 . 



PRIMARY 

ccw(l 



2) WIPER 



(6.35 ±.08) 



■3)cw 



CLOCKWISE - 



MOUNTING DIA; 

(£) COMMON 

ccw(J)-o o-(B)cw 

CLOCKWISE - 



3310H-0O4 
Pot/Switch Dual Cup 
Metal Bushing 



.375 ±.010 



.015 




(.38) .019^ 
MIN. {Mi 1 

STANDOFFS 4 p LCS __| 



(2.54 ± .25) 



(2.54 ± .25) 



ANTI-ROTATION LUG 
1/4-32 UNEF-2A 

THREADED 
METAL t ' 
12 ±.002 




(7.32 ±.64) (12.70 ±.64) 

ADJSL0T M W|DEX( ^ DEEPJ 

MOUNTING DIA- 



(6.35 ±.08) 



(2) WIPER 

1IMARY 



PRIMARY 

CCW I 



(P) COMMON 
"(EH* o-®cw 
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POURNS 



DIMENSIONAL DRAWINGS AND TOLERANCES 
Model 3310 



3310H-005 
Pot/Pot Dual Cup 
Bushingless 




.015 



(.38) .019 
MIN. (.48) "* 
STANDOFF 4 p LCS 



it -Sr 

©©©SECONDARY 
ELEMENT 

0.10 ±.010 



0.20 ± .002 



DIA: 



0.10 ±.010 (2.54 ±.25) 



(.51 ± .05) 
TIN PLATED 
COPPER PINS 
0.30 



TYP. 



0.19 ± 010 



(7.62) 



(5.08 ±.25) 



.015 
""(•38) 

MIN. 
STANDOFF 



0.04 ±.015 
(1.1 4 ±.38) 
TYP. 



0.30 ±.01 5 



(7.54 ±.: 



0.24 ±.035 



(5.97 ±.89) 



tDIA. 



(2.54 ± .25) 

0.30 ± .008 , 
(7.62 ± .20) 
MOUNTING SURFACE 
.125 ±.002 
T (3.18 ± .05) U IA - 



t 



(.36±.10) 
0.22 ±.015 



(5.59 ±.38) 

ADJ. SL0T- 
.03 t .004 
(.64 ± .10) W 
.03 ±.010 
(.76 ± .25) 



DEEP 



0.25 ±.008 



(6.35 ±.20) 



(2) WIPER 
(IMARY T 



PRIMARY 
CCW' 



© WIPER 
SECONDARY T 

ccwdWWvVAV® ™ 

CLOCKWISE - 



3310H-006 
Pot/Switch Dual Cup 
Bushingless — -i 



.375 ±.010 




(2) WIPER 
ilMARY J 

(I>VvVvVvVWD = 



PRIMARY 

CCW 



©COMMON 
SWITCH X 

ccw(g)-cf o-d)cw 

CLOCKWISE - 
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SEALED 13MM POT /SWITCH 

■ Low cost 

■ 50,000 cycle rotational life 

■ Linearity ± 5% 

■ Snap action rotary switch and push button switch available 

■ Six sigma design 

■ Wide range of standard resistance values and tapers 



Model 39 

Bourns® Pot/Switch 



Electrical Characteristics 

Standard Resistance Range 

Linear 5K - 100K ohms 

Audio 5K- 100K ohms 

Total Resistance Tolerance ±20% 

Independent Linearity ±5% 

Absolute Minimum Resistance 25 ohms maximum at CCW stop only 

Effective Electrical Angle 

Pot - No Switch 250°±5° 

Push/Momentary Switch 250°±5° 

Rotary Switch 220°±5° 

Contact Resistance Voltage 2% maximum 

Dielectric Withstanding Voltage 

Sea Level 500 VAC minimum 

Insulation Resistance 100 megohms minimum 

Power Rating at 70°C (Derate to at 1 25°C) 

(Voltage Limited by Power Dissipation or 350 VAC, Whichever is Less) 

Linear Taper 0.25 watt 

Audio Taper 0.125 watt 

Contact Rotary 

SPST N.O. 

Power Rating (Resistive Load) 1 .5 amps @ 12 volts 

Contact Resistance 100 milliohms maximum 

Contact Bounce 5 milliseconds 

Contact Push Momentary 

SPST ; N.O. 

Power Rating (Resistive Load) 10 milliamps @ 12 volts DC 

Contact Resistance 100 ohms maximum 

Contact Bounce 5 milliseconds 

Environmental Characteristics 

Storage Temperature -40°C to +85°C 

TCR (Over Storage Temperature Range) ±1000ppm/°C 

Vibration 15G 

Total Resistance Shift '. ±2% maximum 

Voltage Ratio Shift ±5% maximum 

Shock : 30G 

Total Resistance Shift ±2% maximum 

Voltage Ratio Shift ±5% maximum 

Load Life (1,000 hrs) ±20% TRS maximum 

Rotational Life (No Load 50,000 cycles) ±20% TRS maximum 

Rotary Switch Life 25,000 cycles 

Push Momentatry Life 50,000 activations 

Moisture Resistance ±20% TRS 



Mechanical Characteristics 



Stop Strength 32 oz.-in. (19.8 Ncm) 

Mechanical Angle 270° ±10° 

Torque 

Running/Starting 2.5 oz.-in. (0.15 to 1.8 Ncm) 

Rotary Switch 1 .0 to 7.0 oz.-in. (0.7 to 5 Ncm) 

Push Momentary 

Weight 4 grams 

Terminals 

Potentiometer PC pins 

Switch PC pins 

Marking Manufacturer's trademark and date code 



Specifications are subject to change without notice. 
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POURNS 



DIMENSIONAL DRAWINGS AND TOLERANCES 
Model 39 



.216 





(5.50) 




, .012 




(.030) 




\ -I 



551 ± .030 




SHAFT SHOWN IN FULL CCW POSITION 




.061 ±.010 
(1.55 ±.25) 



TYP. 



(4.9) UIA - 



NOTE: FOR BODY 
DEPTH SEE BUSHING 
OPTIONS BELOW. 



(6.5 ±.03) 




RECOMMENDED PCB LAYOUT 
.118 



.256 
R (6.5 n ) 1YP - 



2X20°±2° 



(5.49) I .185 
0.25 (4.69) 



(6.35) 




Bushing Options 




(5.79 ±.30) 








— E 


1 









HG.1 NOTE: BODY DEPTH 



.157 ±.012 



(3.99 1 .30) 




.244 
(6.2) 



.027 

n r*"(o.7> 



.197 ±.012 



(5.0 ±.30) 




eeH 



.020 
' (-051) 



FIG. 2 NOTE: BODY DEPTH 



.276 
(7.0) 



FIG. 3 NOTE: BODY DEPTH 



.272 
(6.9) 




SWITCH TYPE 


Code 


Description 


S 


S.P.S.T., CCW Detent 


N 


No Switch 


P 


Push/Momentary 



TERMINAL CONFIGURATION 


Code 


Description 


1 


.061" 




BUSHING/AR LUG CODE 


Code 


Description 


M 


M6 X .75 X 4mmL (See Figure 2) 


S 


1/4-28 UNF-2.7 X 5mmL w/AR Lug 
(See Figure 3) 


T 


4.9mm Dia. X 5.8mmL w/AR Lug 
(See Figure 1) 




ELEMENT TAPER 


Code 


Description 


B 


Linear CP. ±20% 


D 


CW Audio CP. ±20% 


G 


CCW Audio CP. ±20% 



RESISTANCE CODE ±20%- 


Code 


Description 


502 


5K(13) 


103 


10K(15) 


203 


20K(16) 


253 


25K(17) 


503 


50K(18) 


104 


100K(20) 



•Code = Value in Ohms; 
Description = Resistance Code 
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Boldface listings are in stock and readily available through distribution. 

'Consult factory for optional terminal lengths. 
Specifications are subject to change without notice. 




SEALED 1/2" (12.5MM) SQUARE CONTROL 

■ Conductive plastic or cermet 



■ Linear and audio tapers 

■ PC board and bushing mount 

■ Gangable 

■ Metal bushing and shaft 



Model 50 Series 

Bourns® Panel Controls 



Electrical Characteristics 1 



Conductive Plastic 



Cermet 



Standard Resistance Range 

Linear 1 K ohms to 1 megohm 150 ohms to 1 megohm 

Audio 1Kohmsto1 megohm 1Kohmsto1 megohm 

Total Resistance Tolerance 

Linear Tapers ±10% OR ±20% ±10% OR ±5% 

Audio Tapers ±10% OR ±20% ±10% 

Independent Linearity ±5% ±5% 

Absolute Minimum Resistance 2 ohms maximum 2 ohms maximum 

Effective Electrical Angle 270°±5° 270°±5° 

Contact Resistance Variation 2.0% 2.0% 

Dielectric Withstanding Voltage 

Sea Level 1,500 VAC minimum 1,500 VAC minimum 

70,000 500 VAC minimum 500 VAC minimum 

Insulation Resistance 1,000 megohms minimum 1,000 megohms minimum 

Power Rating At 70°C (Derate To At 125°C) 

(Voltage Limited By Power Dissipation or 350 VAC, Whichever Is Less) 

Linear Tapers 0.5 watt 1 .0 watt 

Audio Tapers 0.25 watt 0.5 watt 

Tracking (Multiple Sections) 3 db 3 db 



Environmental Characteristics 1 

Storage Temperature -55°C to +125°C -55°C to +125X 

TCR (Over Storage Temperature Range) ±1 ,000ppm/°C ±1 50ppm/°C 

Vibration (Single Section) 15G 15G 

Total Resistance Shift ±2% maximum ±2% maximum 

Voltage Ratio Shift ±5% maximum ±5% maximum 

Shock (Single Section) 30G 30G 

Total Resistance Shift +2% maximum ±2% maximum 

Voltage Ratio Shift ±5% maximum ±5% maximum 

Load Life (1,000 Hours) ±10% TRS maximum ±5% TRS maximum 

Rotational Life-No Load (50,000 Cycles) 2 ±10% TRS maximum ±10% TRS maximum 

CRV @ 25,000 Cycles ±2% ±4% 

Moisture Resistance ±10% TRS ±5% TRS 

Mechanical Characteristics 

Stop Strength 5 in-lb 5 in-lb. 

Mechanical Angle 290° ±5° 290° ±5° 

Torque 

Running (Single Section) 0.2 to 2.0 oz.-in. (0.1 5 to 1 .4Ncm) 0.2 to 2.0 oz.-in. (0.15 to 1 .4 Ncm) 

Running (Dual or Triple Section) 0.5 to 2.5 oz.-in. (0.35 to 1 .8 Ncm) 0.5 to 2.5 oz.-in. (0.35 to 1 .8 Ncm) 

Starting (All Sections) Running torque +0.5 oz.-in Running torque +0.5 oz.-in. 

(+0.35 Ncm) maximum (+0.35 Ncm) maximum 

Weight (Single Section) 5.5 grams 5.5 grams 

Each Additional Section 3.0 grams 3.0 grams 

Terminals PC pin or solder lug PC pin or solder lug 

Marking Manufacturer's symbol and part number, date code and resistance value 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
Conductive Plastic, 25,000 cycles for cermet elements. 
Specifications are subject to change without notice. 



POURNS 



DIMENSIONAL DRAWINGS AND TOLERANCES 
Model 50 Series 



PACKAGE DIMENSIONS 



.959 ± .013 



(24.35 ± 0.33) 
t .660 i .010 t 
""(16.76 1 0.25) 



I 



i 



.3001.012 



(7.62 ± 0.30) 



"(0.30) 



.350 1.007 



(8.89 i0.18) 

... 1.025 r| 
(1 64) "~ 



.200 1.012 



(5.08 i 0.30) 
3001.012 



(7.62 i 0.30) 



(SINGLE, DUAL AND TRIPLE MODULE SHOWN) 
AVAILABLE IN 1 THROUGH 6 MODULE VERSIONS. 



.492 



pi") - ""! 




■ 100 
(2.54) 



TERMINAL SPACING 



.492 
r~<12.5f1 
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25) 
.275 
(7.00) 



.250 1.010 
(6.35 1 0.25) 

.200 
(5.08) 



TERMINAL SPACING 



PACKAGE DIMENSIONS PCB MOUNTING BRACKET 



-950i 013 
(24.13 i0.33) 




(7.62 i 0.30) 



(6.35 1 .25) 



j- 300 i .012 
(7.62 i 0.30) 



AVAILABLE IN 1 THROUGH 6 MODULE VERSIONS. 




SOLDER LUG TERMINALS 



.094 
(240) 

r 



3 2 1 



.036 
(0.90) 



0J [0 



.1971.1 



(5.0 10 



.071 



-2X 



(1.9 

.185 
(4.70) 



ELECTRICAL SCHEMATIC 

ccw ©-V\/VV\AA/V-(3) cw 




ANTI-ROTATION LUG 
(Style "A", 90° CW Shown) 





.031 1.012 
(0.80 i 0.30) 


1 — : ill 


urn 





FT 




SHAFT FLAT 
ORIENTATION 




132° 1 5° CCW END 



SUGGESTED PANEL LAYOUTS 
The Model 50 can be used with either 
of the two panel layouts shown below. 




.087 
(2.20) 

BUSHING DIAMETER 
1.031 
(i 0.80) 




BUSHING DIAMETER 
i.031 
(i 0.80) 
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FOR TOLERANCES SHOWN: XX = i ^ 
XXX - ± 0Q5 

.xxx - ±( 13) 
SHAFT DIMENSIONS i 1^2 
bpecitications are suDject to change without notice. 
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DIMENSIONAL DRAWINGS AND TOLERANCES 
Model 50 Series 



SHAFT/BUSHING STYLES 



A Style Bushing 




*-3/8-32UNEF-2A 
|| SHAFT || BUSHING 



STD. LENGTH V 


.500 


(12.7) 


.625 


(15.88) 


.750 


(19.05) 


.875 


(22.23) 


1.000 


(25.4) 



3 



.250 

(6-36) -~j 


.031 ± .010 


" (0.79 ±0.25) 


Z3 


— r 



C Style Bushing 



OPT. 



1/4-32UNEF-2A 
|| SHAFT || BUSHING 



.031 ± .004 
(0.79 ±0.10) 



OPT. 



STD. LENGTH 1' 


.375 


(9.53) 


.500 


(12.7) 


.625 


(15.88) 


.750 


(19.05) 


.875 


(22.23) 


1.000 


(25.4) 



. .375 
^(9.53)^ 



MAX. FLAT LENGTH 



.060 ±.010 




(15.88) 



OPT. 



A Style Bushing - 
Flatted Shaft 



3/8-32UNEF-2A 



^ SHAFT m BUSHING 



T .21 6 ±.005 
(5.49 ±0.10) 



OPT. 



STD. LENGTH V 


.625 


(15.88) 


.750 


(19.05) 


.875 


(22.23) 


1.000 


(25.4) 



(6.35) * 



F Style Bushing 



3 



.500 
' (12.70) " 



I 



If 



.031 ± .010 
(0.79 ±0.25) 



OPT. 



' f 031 ± 004 



- 1/4-32UNEF-2A 



(0.79 ±0.10) 



OPT. 



STD. LENGTH V 


.625 


(15.88) 


.750 


(19.05) 


.875 


(22.23) 


1.000 


(25.4) 



|| SHAFT || BUSHING 



ffl 



315 



S Style Bushing 



(8.0) 



.060 ±.010 
~ y (1.52 ±0.25) 



M6 X 075-6g 



031 ± .004 
(0.79 ±0.10) 



H SHAFT || BUSHING 



STD. LENGTH V 


.394 


(10.0) 


.512 


(13.0) 


.630 


(16.0) 


.866 


(22.0) 


.984 


(25.0) 



U Style Bushing 



.315 
(8.0) -H 



.060 ±.010 



M7 X ,075-6g 



(1.52 ±0.25) 

1 f .031 ± .004 
(0.79 ±0.10) 



STD. LENGTH X 


.394 


(10.0) 


.512 


(13.0) 


.630 


(16.0) 


.866 


(22.0) 


.984 


(25.0) 



jgjj SHAFT H BUSHING 



.374 
' (9 5) ' 



R Style Bushing 



1 



1 



.071 ±010 
""(1.80 ±0.25) 

r .039 ± 004 
(1.00 ±0.10) 

- M10X0.75-6g 
(6.0) SHAFT (foT BUSHING 

Specifications are subject to change without notice. 



STD. LENGTH V 


.512 


(13.0) 


.630 


(16.0) 


.866 


(22.0) 


.984 


(25.0) 



.236 , 



HOW TO ORDER 



51 


A 


A 


D 




B 


28 




A 


15 




















MOUNTING BRACKET/ 
ANTI-ROTATION LUG 


Code 


Description 


A 


AR Lug 90°CW 


C 


AR Lug 270°CW 


D 


No AR Lug or Bracket 


L 


Front Bracket 


M 


Rear Bracket 


N 


Front and Rear Bracket 



# SECTIONS/DETENTS 


Code 


Description 


A 


Single No Detent 


B 


Double No Detent 


C 


Triple No Detent 


D 


Quad No Detent 


E 


Single w/Center Detent 


F 


Double w/Center Detent 


G 


Triple w/Center Detent 


H 


Quad w/Center Detent 


J 


Five Section 


K 


Six Section 


L 


Five Section w/Detent 


M 


Six Section w/Detent 



BUSHING CONFIGURATION 


Code 


Description 


A 


3/8"D x 3/8"L 


C 


1/4"Dx1/4"L 


F 


1/4"D x 1/2"L 


R 


10mmD x 9.5mmL 


S 


6mmD x 8mmL 


U 


7mmD x 8mmL 



MODEL 


Code 


Description 


51 


PC Pins (. 1 00" centers) 


52 


PC Pins (.200" centers) 


53 


Solder Lugs 







ELEMENT TAPER 
TYPE/TOLERANCE 


RESISTANCE 
(CODE) 


Code 


Description 


VALUE IN OHMS 


(A) 

(H) 


Linear Cermet ±1 0% 
Linear Cermet ±5% 


(28) — 150 

(06) — 200 

(07) — 250 

(08) — 500 

(09) — 750 

(10) — 1K 

(29) — 1.5K 

(11) — 2K 

(12) — 2.5K 


(13) — 5K 

(14) — 7.5K 

(15) — 10K 
(30) — 15K 

(16) — 20K 

(17) — 25K 

(18) — 50K 

(19) — 75K 

(20) — 100K 


(B) 

B 


Linear C-P ±20% 
Linear C-P ±10% 


(10) — 1K 

(12) — 2.5K 

(13) — 5K 

(15) — 10K 

(16) — 20K 

(17) — 25K 


(18) — 50K 
(20) — 100K 

(22) — 250K 

(23) — 500K 
(25) — 1M 


(Q 

(F) 


CW Audio Cermet 
±10% 

CCW Audio Cermet 
±10% 


(10)— 1K 

(12) — 2.5K 

(13) — 5K 
(15) — 10K 


(17) — 25K 

(18) — 50K 
(20) — 100K 


(D) 

(S) 


CW Audio C-P 
±20% 

CW Audio C-P 
±10% 


(10)— 1K 

(12) — 2.5K 

(13) — 5K 
(15) — 10K 
(17) — 25K 


(18) — 50K 
(20)— 100K 

(22) — 250K 

(23) — 500K 
(25)— 1M 


(G) 
(T) 


CCW Audio C-P 
±20% 

CCW Audio C-P 
±10% 


(10) — 1K 

(12) — 2.5K 

(13) — 5K 
(15)— 10K 

(17) — 25K 


(18) — 50K 
(20) — 100K 

(22) — 250K 

(23) — 500K 
(25) — 1M 


M 


CW Dual Audio 
Taper C-P ±20% 


(10) — 1 K 

(12) — 2.5K 

(13) — 5K 
(15) — 10K 

(17) — 25K 


(18) — 50K 
(20) — 100K 

(22) — 250K 

(23) — 500K 
(25) — 1M 



SHAFT TYPE 


AVAILABLE ONLY IN 


BUSHINGS 


LENGTHS 


Code 


Description 


Code 


Description 


A 


Single Plain 1/4"D 


A 


20,24,28,32 


B 


Single Slotted 1/4"D 


A 


12,16,20,24,28,32 


C 


Single Flatted 1/4"D 


A 


20, 24,28,32 


D 


Single Plain 1/8"D 


C, F 


16,20,24,28,32 


E 


Single Slotted 1/8"D 


C, F 


12,16,20,24,28,32 


R 


Single Slotted 6mmD 


R 


10,13,16,22,25 


T 


Single Slotted 4mmD 


U 


10,13,16,22,25 


U 


Single Slotted 3mmD 


S 


10,13,16,22,25 





SHAFT 


AVAILABLE 


LENGTH 


ONLY IN 




(FMS) 


BUSHING 


Code 


Description 


Code 


12 


3/8" 


C 


16 


1/2" 


A,C 


20 


5/8" 


A, C, F 


24 


3/4" 


A, C, F 


28 


7/8" 


A, C, F 


32 


1" 


A, C, F 


Metric 


10 


10mm 


R, S, U, T 


13 


13mm 


R. S. U. T 


16 


16mm 


R, S, U, T 


22 


22mm 


R, S, U, T 


25 


25mm 


R, S, U, T 



Boldface listings are in stock and readily available through distribution. 
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5/8" (16MM) SQUARE / SINGLE-TURN 
MODULAR / CERMET / CONDUCTIVE PLASTIC 



■ Metal shaft and bushing 

■ Consistent, smooth quality feel 

■ Up to 4 sections available 

FOR DIMENSIONAL DRAWINGS SEE PAGE 247. 
FOR ORDERING INFORMATION SEE PAGE 249. 



Model 81/82 

Bourns® Panel Controls 



Initial Electrical Characteristics' 

Standard Resistance Range 

Linear Tapers (A, B, E, & H) 

Audio Tapers (C, D, F, G, S, & T) . 

Resistance Tolerance 



Independent Linearity 

Absolute Minimum Resistance 

Continuity 

Effective Electrical Angle 

Contact Resistance Variation 

Theoretical Resolution 

Dielectric Withstanding Voltage 

Sea Level 

70,000 Feet 

Insulation Resistance (500 VDC) 

Power Rating At 70°C (Voltage Limited By Power 
Dissipation or 350 VAC, Whichever Is Less) 

+70°C Single Section Assembly 



Conductive Plastic Element 



..(B & E) 250 ohms to 5 megohms 

,.(D, G, S, & T) 1 K ohms to 5.0 megohm . 

..(B, D,& G tapers) ±20% 

(E, S, &T tapers) ±10% 

,.(B & E tapers) ±5% 

..2 ohms maximum 

..Maintained for full mechanical angle 

..240° ±5% 

..±1 % 

..Essentially infinite 

..MIL-STD-202, Method 301 

..1,500 VAC minimum 

..500 VAC minimum 

..1 ,000 megohms minimum 



Cermet Element 

..(A & H) 50 ohms to 5 megohms 
,.(C & F) 1 K ohms to 5.0 megohms 
..(A, C, & F tapers) ±10% 
(H taper) ±5% 
..(A & H tapers) ±5% 
..2 ohms maximum 
..Maintained for full mechanical angle 
..240° ±6° 

..±1 % or 3 ohms (whichever is greater) 

..Essentially infinite 

..MIL-STD-202, Method 301 

..1,500 VAC minimum 

..500 VAC minimum 

..1 ,000 megohms minimum 



+70°C Multiple Section Assembly . 



+125°C 

Roll-on/Roll-off.. 



..(B&E tapers) 1 watt 

(D, G, S & T tapers) 0.5 watt 

..(B & E tapers) 0.5 watt/section 

(D, G, S & T tapers) 0.25 watt/section 

..0 watt 

..(B & E tapers) 0.25% maximum 

(D & S tapers) 0.1 % maximum CCW end 
(G & T tapers) 0.1 % maximum CW end 
(D & S tapers) 0.5% maximum CW end 
(G & T tapers) 0.5% maximum CCW end 



..(A &H tapers) 2 watts 

(C & F tapers) 1 watt 
..(A & H tapers) 1 watt/section 

(C & F tapers) 0.5 watt/section 
..0 watt 

..(A & H tapers) 0.5% maximum 
(C taper) 0.1 % maximum CCW end 
(F taper) 0.1 % maximum CW end 
(C taper) 1 .0% maximum CW end 
(F taper) 1 .0% maximum CCW end 



Environmental Characteristics' 

Storage Temperature Range 

Temperature Coefficient 

Over Storage Temperature Range . 
Vibration (Single Section) 

Voltage Ratio Shift 

Total Resistance Shift 

Shock (Single Section) 

Voltage Ratio Shift 

Total Resistance Shift 

Load Life 

Total Resistance Shift 

Rotational Life (No Load) 

Total Resistance Shift 



-55°C to +125°C -55°C to +125°C 



Moisture Resistance 

Total Resistance Shift 

Insulation Resistance (500 VDC).. 



..±1,000PPM/"C 

..15G 

..±5% maximum 

..±2% maximum 

..30G , 

..±5% maximum 

..±2% maximum 

..1,000 hours 

..±10% maximum 

..100,000 cycles 

..(B & E tapers) 10 ohms or ±12% maximum 

(whichever is greater) 

(D, G, S & T tapers) ±20% maximum 

..MIL-STD-202, Method 103, Condition B 

,.(B & E tapers) ±10% maximum 

(D, G, S & T tapers) ±20% maximum 
..100 megohms minimum 



,.±150PPM/°C 
..15G 

..±5% maximum 
..±2% maximum 
..30G 

..±5% maximum 
..±2% maximum 
..1,000 hours 
..±5% maximum 
..100,000 cycles 
..10 ohms or ±10% maximum 
(whichever is greater) 

..MIL-STD-202, Method 103, Condition B 
..±5% maximum (all tapers) 

..100 megohms minimum 



Mechanical Characteristics' 

Running Torque (Non-Locking Bushings) 

Single Section 

Dual Section 

Triple Section 

Quadruple Section 

Running Torque (Locking Bushings) 

Shaft Locking Torque with Locknut 

@ 10 in-lb. (B & E Bushings) 

Stop Strength 



Mechanical Angle 

Weight (Single Section) 

Each Additional Section.. 

Terminals 

Marking 



..0.2 to 1.5 oz.-in. (0.14 to 1.06 Ncm) 0.2 to 1.5 oz.-in. (0.14 to 1.06 Ncm) 

..0.2 to 1.5 oz.-in. (0.14 to 1.06 Ncm) 0.2 to 1.5 oz.-in. (0.14 to 1.06 Ncm) 

..0.5 to 2.0 oz.-in. (0.35 to 1.41 Ncm) 0.5 to 2.0 oz.-in. (0.35 to 1 .41 Ncm) 

..0.5 to 2.0 oz.-in. (0.35 to 1.41 Ncm) 0.5 to 2.0 oz.-in. (0.35 to 1 .41 Ncm) 

..0.2 to 4.0 oz.-in. (0.14 to 2.82 Ncm) 0.2 to 4.0 oz.-in. (0.14 to 2.82 Ncm) 

..20 oz-in 20 oz-in. 

..1/4" (6.35mm) and 1/8" (3.18mm) shafts - 1/4" (6.35mm) and 1/8" (3.18mm) shafts - 

4 in. -lb. (45.19 Ncm) min. 4 in. -lb. (45.19 Ncm) min. 

7/8" (1 9.81 mm) shaft -2 in.-lb. ( 22.6 Ncm) min. 7/8" (1 9.81 mm) shaft -2 in.-lb. ( 22.6 Ncm) min. 

..300° ±5° 300° ±5° 

..21 grams maximum 21 grams maximum 

..6 grams maximum 6 grams maximum 

..Printed circuit terminals or J-Hooks Printed circuit terminals or J-Hooks 

..Manufacturer's trademark, wiring diagram, date code and resistance, manufacturer's part number 



NOTE: Model 81/82 performance specifications do not apply to units subjected to printed circuit board cleaning procedures. 

'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
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5/8" (16MM) SQUARE / 10-TURN / MODULAR 
WIREWOUND OR HYBRITRON® ELEMENT 

■ Compatible with other members of the Model 80 Series 

■ The only 10-turn precision potentiometer in a modular panel control 
package 

■ Up to 3 sections available 



FOR DIMENSIONAL DRAWINGS SEE PAGE 244 AND 248. 
FOR ORDERING INFORMATION SEE PAGE 249. 



Model 83/84 

Bourns® Precision Potentiometers 



initial Electrical Characteristics 1 



Wirewound Element (J Taper) 



Standard Resistance Range 200 to 1 0OK ohms 

Resistance Tolerance ±5% 

Independent Linearity ±0.25% 

Effective Electrical Angle 3600° +10°, -0° 

Minimum Resistance (J Taper) 1 .0 ohm or 1 % (whichever is greater) .. 

End Voltage (K Taper) - 

Noise (J Taper) 100 ohms ENR maximum 

Output Smoothness (K Taper) - 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 .. 

Sea Level 1 ,500 VAC minimum 

Insulation Resistance (500 VDC) 1,000 megohms minimum 

Power Rating (Voltage Limited By Power Dissipation or 316 VAC, Whichever Is Less) 

+70°C 1 watt 

+125°C watt 

Theoretical Resolution See table 



Hybriton® Element (K Taper) 

..1Kto 100K ohms 
..±10% 
..±0.25% 
..3600° +10°, -0° 

..0.2% of applied voltage 

..0.15% maximum 
..MIL-STD-202, Method 301 
..1,500 VAC minimum 
..1,000 megohms minimum 

..1 watts 
..0 watt 

..Essentially infinite 



Environmental Characteristics 1 

Storage Temperature Range 

Temperature Coefficient 

Over Storage Temperature Range . 

Vibration 

Wiper Bounce 

Shock 

Wiper Bounce 

Load Life 

Total Resistance Shift 

Rotational Life (No Load) 

Total Resistance Shift 

Moisture Resistance 

Total Resistance Shift 

Insulation Resistance (500 VDC)., 



-55°C to +125°C -55°C to +125°C 



,.±50PPM/°C 

..15G 

.0.1 millisecond maximum 

.50G 

.0.1 millisecond maximum 

.1,000 hours 

.±2% maximum 

.1,000,000 shaft revolutions 

..±5% maximum 

..MIL-STD-202, Method 103, Condition B.. 

.±2% maximum 

.100 megohms minimum 



..±100PPM/°C 
,.15G 

..0.1 millisecond maximum 
..50G 

..0.1 millisecond maximum 
..1,000 hours 
..±5% maximum 
..4,000,000 shaft revolutions 
..±5% maximum 

..MIL-STD-202, Method 103, Condition B 

..±5% maximum 

..100 megohms minimum 



Mechanical Characteristics 1 

Mechanical Angle 

Shaft Runout 

Shaft End Play 

Shaft Radial Play 

Stop Strength 

Running Torque (1 or 2 Section) . 

Weight 

Terminals 

Marking 



..3600° +15°, -0° 

..0.006 in. (0.15mm) T.I.R 

..0.014 in. (0.36mm) T.I.R 

..0.005 in. (0.13mm) T.I.R 

..48.0 oz.-in. (33.90 Ncm) minimum 

..0.25to2.0oz.-in. (0.18 to 1.41 Ncm) 

..Approximately 0.75 oz.-in. (0.53 Ncm) 

..Printed circuit terminals or solder lugs 

..Manufacturer's trademark, wiring diagram, 

date code and resistance, manufacturer's 

part number 



..3600° +15°, -0° 

..0.006 in. (0.15mm) T.I.R. 

..0.014 in. (0.36mm) T.I.R. 

..0.005 in. (0.13mm) T.I.R. 

..48.0 oz.-in. (33.90 Ncm) minimum 

..0.25 to 2.0 oz.-in. (0.18 to 1 .41 Ncm) 

..Approximately 0.75 oz.-in. (0.53 Ncm) 

..Printed circuit terminals or solder lugs 

..Manufacturer's trademark, wiring diagram, 

date code and resistance, manufacturer's 

part number 



Wirewound Resolution Table Dimensional Drawings Dual Section Model 84 Solder Lugs 



Dual Section Model 83 PC Pins 



Resistance 


Resolution 


(Ohms) 


(Norn.) (%) 


200 


.048 


500 


.037 


1K 


.032 


2K 


.031 


5K 


.023 


10K 


.020 


20K 


.015 


50K 


.012 


100K 


.010 



1.458 t .028 
(37.03 ±.71) 



.301.01 
(7.62 i .25) 

Note: The Models 83/84 dimensions for dual 
section assembly are for either single or dual 
concentric shaft styles. 



(37.03 ±.71) 






I 



.30 ± 01 



Br 



(7.62 ± .25) i 



NOTE: Model 83/84 performance specifications do not apply to units subjected to printed circuit board cleaning procedures. 
'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 

o.nflrifiratinnc arp cnhiprt tn rhannp without nntiro 
vj|jGi#Mii/aiiui io aiG lu onanyc muiuui nuiiUG. 



POURNS 



DIMENSIONAL DRAWINGS AND TOLERANCES 
Model 83/84 



PC Pin Model 83 

.75 i .02 



031 t.016 




.625 t.015 
±38) 



(FMSTOCJ 



(2.54 i .25) 



(7.62 i .25) 




(9.14 i .76) 



Solder Lug Model 84 




.040 
(102) 



WIDE Xii 



(7.62 i .25) 







.625 i .015 




(15.88 i.38) 


cN — ! — 


> 1 

| .625 1.015 
1 (15.88 1.38) 

> I I 






m 




( 152 > .0801.005 


SLOT 
•''^■LONG 

(2 29 C - 

.360 i .03 


i 




j 


.070 1.010 (2.03 1.13) 




(1.78 1.25) 
.1401.02 




(3.561.51) 


(9.14 i .76) 






(2) WIPER 

ccw©-YvWA/VV<3) cw 



CLOCKWISE - 



Shaft Flat Orientation 




O 

^NOTE: SLOTTED 
END SHAFT 
ORIENTATION IS 
RANDOM. 



"A" Bushing 

3/8" (9.53mm) Dia. Plain ■ 




Single Shaft 

1/2, 5/8. 3/4,7/81 1/32 



SHAFT SLOTj^WIDE X 



.063 t .015/-.000 
(1.60 + .38/-.00) 



DEEP 



OPTIONAL FLAT,:; 



(5.491.13) """"""•"'(16.00) 
A" BUSHING END FOR SHAFTS UNDER 



LONG OR 



11/16' 
(17.46) 



11.52) 



FROM 



"B" Bushing 

3/8" (9.53mm) Dia. Plain - Single Shaft 



.500 i .005 



(12.70 i.13) i 



E 



3/8-32 UNEF ' 



Dd-r 



~11.13~ 
MIN. 

. 375 i .005 
(9.53 1.13) 
PILOT DIA. 



5/8 11/32 



(15.88 1.79) 
STANDARD 

SHAFT SLOT i^.WIDE X 

mm®™ 



L=24?_i_C 
(6.32 i I 



.010 
^° A (.25) 
CHAMFER 



DIA. 



"C" Bushing 

1/4" (6.35mm) Dia. Plain 



.250 




Single Shaft 

3/8, 1/2, 5/8, 3/4, 7/8, 1 1/32 
(9.53,12.7,15.88,19.05,22.23 ± .79) 
STANDARD 
.1245 1.001 
£(3.162 1.025 ) uft ' 
" SHAFT SLOT 



(.79) 
.010 
(±■25) 



(.79) 



DEEP 



fir! 0PT ' 0NALFLAT ( H) L0NG 9 ° R 6 of 2 ) FROM 

■C- BUSHING ENO FOR SHAFTS UNDER 
"E" Bushing 

1/4" (6.35mm) Dia. Locking - Single Shaft 

5/8 1 1/32 



DIA. 




1/4-32 UNEF 



(25)" 



(6.35 1 .05) 
PILOT DIA. 



' J " (.25) 
CHAMFER 



"A" Bushing 

3/8" (9.53mm) Dia. Plain - Concentric Shaft 



1245 1.001 




TV 

TRIPLE CONCENTRIC 
3/8-32 UNEF — ' (SPECIAL ORDER) 

OUTER SHAFT DIA. OPERATES SECTION #1 INNER SHAFT J2| 
DIA. OPERATES SECTION #2, #3, S #4 (OF STYLE) 

"C" Bushing 

1/4" (6.35mm) Dia. Plain - Concentric Shaft 

1 1 1/32 

: 1/32 



DIA. 




niA 

1/4-32 UNEF ' (3.162 1 .025) 

OUTER SHAFT DIA.OPERATES SECTION #1 INNER SHAFT 
(l^jDIA. OPERATES SECTION #2, #3, « #4 (X STYLE) 



Locating Lug Options - All Model 80 Series 






(11.10) 




TOLERANCES EXCEPT AS SHOWN: DECIMALS XXX i iSMS 
.031 1.016 



(J9i.41) 



D 



005 
(127) 

XXi'^ 
(.38) 

ANGLE i 5° 

FRACTIONS 1 1/64 



NOTE: V OPTION - NO A/R LUG. OTHER LOCATING LUG OPTIONS AVAILABLE. FOR DETAILS CONSULT FACTORY. 
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Specifications are subject to change without notice. 




Model 85/86 

Bourns® Panel Controls 



5/8" (16MM) SQUARE / SINGLE-TURN / 
ROTARY SWITCH MODULE / CERMET OR 
CONDUCTIVE PLASTIC 

■ Designed for "on-off" function control 

■ Positive action, "non-tease" detent 

■ Low actuation torque 

FOR DIMENSIONAL DRAWINGS SEE PAGE 248. 
FOR ORDERING INFORMATION SEE PAGE 249. 



Switch specifications listed below. 

Initial Electrical Characteristics 1 

Contacts: 

DPST N.O/N.O..N.C./N.C. or N.O./N.C. 

DPDT 2 N.O./N.C. (break before make) 

Power Rating (Resistive Load): 

DPST 2A @ 125 volts RMS-60 Hz or 2A @ 28 VDC, 1aA@ 250 volts RMS-60 Hz 

DPDT 1 A @ 125 volts RMS-60 Hz or 1A @ 28 VDC 

Contact Resistance (.1VDC-10mA) 10 milliohms nominal 

Contact Bounce 5 milliseconds maximum 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 

Sea Level 1500 VAC minimum 

Insulation Resistance 1000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature Range 0°C to +70°C 

Exposure Temperature Range -65° to +125°C 

Vibration (Dual Section) 8G 

Contact Resistance 10 milliohms maximum 

Contact Bounce 0.1 millisecond maximum 

Shock (Dual Section) . 20G 

Contact Resistance 10 milliohms maximum 

Contact Bounce 0.1 millisecond maximum 

Rotational Life 25,000 cycles 

Switch Actuating Torque (50% Duty cycle @ Rated Power Load) 2 to 7 oz.-in. (1 .41 to 4.94 Ncm) 

Contact Resistance 100 milliohms maximum 

Moisture Resistance MIL-STD-202, Method 106, Condition B 

Contact Resistance (0.1VDC-10mA) 10 milliohms maximum 

Insulation Resistance (After 24 Hours @ Room Temperature) (500 VDC) 100 megohms minimum 

Housing Material High temperature, flame retardant, thermosetting plastic 



Mechanical Characteristics 1 

Actuating Torque (Each Section, Switch Module Only) 5 to 15 oz.-in. (3.53 to 10.6 Ncm) 

Running Torque (Out of Detent, 2-4 Module Assembly) 0.3 to 2 oz.-in. (0.21 to 1 .41 Ncm) 

Detent CW or CCW standard 

Actuation Angle 25° 

Contact Materials Fine silver with gold overlay 

Terminal Styles Solder lug only 

Standard Orientation In-line with control terminals 

Optional Rotated 90° CCW from standard 

Terminal Strength (Before and After Soldering Heat Exposure) 2 lbs. (0.9 Kg) minimum 



NOTE: Model 85/86 performance specifications do not apply to units subjected to printed circuit board cleaning procedures. 
'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 

Specifications are subject to change without notice. 
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5/8" (16MM) SQUARE / SINGLE-TURN / 
MODULAR SEMI-PRECISION / CERMET OR 
CONDUCTIVE PLASTIC 

■ Zero base linearity, as low as 1 % available 

■ Exclusive shaft torque control feature 

■ Up to 4 sections available 



£=S^^XJ*JtdSTl5 FOR DIMENSIONAL DRAWINGS SEE PAGE 247. 
FOR ORDERING INFORMATION SEE PAGE 249. 

Model 87/88 

Bourns® Panel Controls 



Conductive Plastic Element Cermet Element 

Initial Electrical Characteristics 1 

Standard Resistance Range (L & N) 250 ohms to 2.5 megohms (M & P) 250 ohms to 2.5 megohms 

Resistance Tolerance ±5% ±3% 

Zero Base Linearity (L) Standard ±2%, (N) Optional 1% (M) Standard ±2.5%, (P) Optional ±1.5% 

Absolute Minimum Resistance 2 ohms 2 ohms 

Continuity Maintained for full mechanical angle Maintained for* full mechanical angle 

Effective Electrical Angle 240° ±4° 240° ±6° 

Contact Resistance Variation ±1 % ±1 .5% or 3 ohms (whichever is greater) 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 MIL-STD-202, Method 301 

Sea Level 1,500 VAC minimum 1,500 VAC minimum 

70,000 Feet 500 VAC minimum 500 VAC minimum 

Insulation Resistance (500 VDC) 1,000 megohms minimum 1,000 megohms minimum 

Power Rating (Voltage Limited By Power Dissipation or 350 VAC, Whichever Is Less) 

+70°C Single Section Assembly 1 watt 2 watts 

+70°C Multiple Section Assembly 0.5 watt/section 1 watt/section 

+125°C Owatt Owatt 

Roll-on/Roll-off 0.5% maximum 0.5% maximum 

Theoretical Resolution Essentially infinite Essentially infinite 



Environmental Characteristics 1 

Storage Temperature Range -55°C to +125°C -65°C to +150°C 

Temperature Coefficient 

Over Storage Temperature Range ±1 ,000PPM/°C ±1 50PPM/°C 

Vibration (Single Section) 15G 15G 

Total Resistance Shift ±2% maximum ±2% maximum 

Voltage Ratio Shift ±5% maximum ±5% maximum 

Shock (Single Section) 30G 30G 

Total Resistance Shift ±2% maximum ±2% maximum 

Voltage Ratio Shift ±5% maximum ±5% maximum 

Load Life 1,000 hours 1,000 hours 

Total Resistance Shift ±10% maximum ±5% maximum 

Rotational Life (No Load) 100,000 cycles 100,000 cycles 

Total Resistance Shift 10 ohms or ±12% maximum 10 ohms or ±10% maximum 

(whichever is greater) (whichever is greater) 

Moisture Resistance MIL-STD-202, Method 103, Condition B MIL-STD-202, Method 103, Condition B 

Total Resistance Shift ±10% maximum ±10% maximum 

Insulation Resistance (500 VDC) 100 megohms minimum 100 megohms minimum 



Mechanical Characteristics 1 

Running Torque (Non-Locking Bushings) 

Single or Dual Section (A & B Bushings) 0.3 to 1 .5 oz.-in. (0.21 to 1 .06 Ncm) 0.3 to 1 .5 oz.-in. (0.21 to 1 .06 Ncm) 

Single or Dual Section (C & E Bushings) 0.3 to 1 .5 oz.-in. (0.21 to 1 .06 Ncm) 0.3 to 1 .5 oz.-in. (0.21 to 1 .06 Ncm) 

Triple Section (All Bushings) 0.5 to 2.0 oz.-in. (0.35 to 1 .41 Ncm) 0.5 to 2.0 oz.-in. (0.35 to 1 .41 Ncm) 

Quadruple Section (All Bushings) 0.5 to 2.0 oz.-in. (0.35 to 1 .41 Ncm) 0.5 to 2.0 oz.-in. (0.35 to 1 .41 Ncm) 

Shaft Locking Torque with Locknut 

@ 10 in-lb. (B & E Bushings) 20 oz.-in. (14.12 Ncm) 20 oz.-in. (14.12 Ncm) 

Stop Strength 1/4" (6.35mm) and 1/8" (3.17mm) shafts - 1/4" (6.35mm) and 1/8" (3.17mm) shafts - 

4 in.-lb. (45.19 Ncm) min. 4 in. -lb. (45.19 Ncm) min. 

.078 in. (0.20mm) shaft - 2 in.-lb.. (22.6 Ncm) min. .078 in. (0.20mm) shaft - 2 in.-lb. (22.6 Ncm) min. 

Mechanical Angle 300° ±5° 300° ±5° 

Weight (Single Section) 21 grams maximum 21 grams maximum 

Each Additional Section 6 grams maximum 6 grams maxixmum 

Terminals Printed circuit terminals or J-Hooks Printed circuit terminals or J-Hooks 

Marking Manufacturer's trademark, wiring diagram Manufacturer's trademark, wiring diagram, 

date code, resistance.manufacturer's date code, resistance, manufacturer's 

part number part number 



NOTE: Model 87/88 performance specifications do not apply to units subjected to printed circuit board cleaning procedures. 

'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 

Specifications are subject to change without notice. 

246 



DIMENSIONAL DRAWINGS AND TOLERANCES 
Model 81,82, 87, 88 



■ 



"A" Bushing 

3/8" (9.53mm) Dia. Plain - 



Single Shaft 

1/2, 5/8, 7/8, ±1/32 



.375 ±.015 




(12.7,15.88,19.05,22.23+ .79) 
STANDARD 
5/8 t 1/32 



(6.32 t .03) 



DIA. 



. 375 ± .005 
(9.53 ±.13) 
PILOT DIA. 



SHAFT SLOTj^WIDEX 

r ro63t.oi5/-.ooo nFFP 

" 38/-.00) 
010 



. 216 ±.000 
(5.49 ±.13) 



OPTIONAL FLAT 



.63 
(16.00)" 



"A" BUSHING END FOR SHAFTS UNDER 



11/16 
(17.46) 



(1.52) 



"B" Bushing 

3/8" (9.53mm) Dia. Plain 




Single Shaft 

5/8 ± 1/32 



SHAFT SLOT^WIDEX 

. .063+.015/-.000 D |-[- p 
T (1.60 + .38/-.00) 



(9.53 ±.13) 
PILOT DIA. 



"C" Bushing 

1/4" (6.35mm) Dia. Plain - Single Shaft 

3/8, 1/2, 5/ 

.250 ±.005 



1/4-32 UNEF 



(9.53,12.7,15.88,19.05,22.23 ±.79) 
STANDARD 



(3.162 ±.025) 




031 t .010 



(.79)" 
DEEP 



OPTIONAL FLAT 



(2.39 ± .13) " "»■—■""' (6.35) 
V BUSHING END FOR SHAFTS UNDER 



LONG OR 



9/16 
(14.30) 



(1.52) 



FROM 



"E" Bushing 

1/4" (6.35mm) Dia. Locking ■ 



.500 ± .005 
(12.7 ±.13) 



Single Shaft 

5/8 ± 1/32 
(15.88 ±.79) 
STANDARD 
.125 ±.001 



life 



f~(3 .18 ± .03) 



DIA. 



1/4-32 UNEF 



/ ~(10.80)~ 



(10.8 
MIN. 

. 250 ± .002 
(6.35 ± .05) 
PILOT DIA. 



* SHAFT SLOT WIDE X 

(./8) 



.031 ± .001 
(.78 ± .03) 
.010 

L45°X,^ 
CHAMFER 



DEEP 



"A" Bushing 

3/8" (9.53mm) Dia. Plain - Concentric Shaft 

1-1/8 ±1/32 

.249 ±.001, 



3/4 ± 1/32 



(19.05 ±.79) 
STANDARD 



(28.58 ±79) 
STANDARD 



3/8-32 UNEF 



7 



.375 



(9.53) 



OUTER SHAFT,|^|. DIA. OPERATES SECTION #1 INNER SHAFT 
ioe (7.47) 

('318) D1A - 0PERATES SECTION #2, #3, & #4 ("G" STYLE) 



"C" Bushing 

1/4" (6.35mm) Dia. Plain - Concentric Shaft 

1 ± 1/32 



(6.32 ± .03) 
.1245 ±.001 n 
(3.162 ±.025) 

......1 



/ ^078±.001 „,. 
TRIPLE CONCENTRIC iTm71n) m 
(SPECIAL ORDER) P a0 - UJ ) 




(3.162 ±.025) 
r,0tA. OPERATES SECTION #1 INNER SHAFT 



(195) DiA 0PERATES SECTION #2, #3, & #4 [V ST/LE) 



Dual Unit - PC Pins & J-Hook 




(10.16 ±.38) 



Triple Unit - PC Pins & J-Hook 



1.425 ±.047 




(10.16 ± 38) 



TYP. 



Quad Unit - PC Pins & J-Hook 




(10.16 ±.38) 



Model 81/82, 87/88 

Single Unit - PC Pins & J-Hook 



.625 ±.015 




(5.08 ± .38) 

Terminal outlines shown as solid lines represent PC Pins, available 
on Model 81/87. Dashed line terminal outline represents "J" Hook, 
available on Model 82/88. 



Model 81,87 

Suggested PC Board Layout - PC Pins 

(Single-Shaft Style Bottom View) 



.200 ± .005 




(10.16 ±.13) 



(5.08 ±.13) 



Note: For units with dual concentric shaft styles, a 
.100 (2.54) spacer is added between the module(s) driven 
by the outer shaft and those driven by the inner shaft. 
For G, K, or V shafts, add the spacer between 
modules 1 and 2. For L or M shafts, add the spacer 
between modules 2 and 3. For N or P shafts, add the 
spacer between modules 3 and 4. 



Shaft Flat Orientation" 




120°±5°CCWEND 



FLATTED SHAFT 




SLOTTED SHAFT 
•EXCLUDES MODELS 83 AND 84 



POURNS 



DIMENSIONAL DRAWINGS AND TOLERANCES 
Model 83, 84, 85, 86 



Solder Lug Model 84 

.75 t .02 



(19.05 ±.51) 



.50 ± .02 



(1.27 ±1.02) 



.10 ±.01 



(2.54 ± .25) 



.031 ±.016 
(.79 ±.41) 




.24 ± .02 



(6.10 ±.51)' 

.012 

F-^ TYP. 3 PLCS. 
.30 ± .01 



(FMSTOf J 



625 ±.01 5 



(7.62 ± .25) 



□ 




® 



(9.14 ±.76) 

(2) WIPER 

rew(lWvVvW/V-® cw 

CLOCKWISE - 



Solder Lug Model 84 



.75 ± .02 



031 ±016 



(FMS TO If ) 
^y(6.10±.51) r 

^ .012 

TYP. 3 PLCS. 




SLOT 



(102) 

*(2.29) 
TYP. 



WIDE 



625 ±.01 5 




J 



r .06 

(1.52) 
. . 080 ± .005 
(2.03 ±.13) 
.07 ± .01 



(1.71 

-J L- .14 



(1.78 ±.25) 

±.02 
(3.56 ±.51) 

.36 ± .03 



(9.1 4 ±.76) 



Primary Potentiometer Module 
Model 85/86 



.572 
'(14.53)" 



. 377 ± 015 
(9.58 ± .38) 



50 
(12-7) 



,77 I"" 15 97' 



. .200 ^_ 
(5-08) 337 



,235 
(5.97) 



(8.56) 



Switch Module 
Model 85/86 



REAR 
PLATE 
COVER 



.109 
(2.77) 



.090 



.053 
(1.35) 



h~(2.29) 
OTOl TYP. 6 PLACES 



-(18 42) 



.115 
(2.92) 
.375 



,095 .045 
(2.41) LX (1.14) W 
SLOT TYP. 6 PLACES 



(9.53) 

Note: For switch contact configurations and 
terminal identification, see "Switch Model 
Variations" on page 252. 



Secondary Potentiometer Module 
Model 85/86 




(8.56) 



Assembly Sequence 
Model 85/86 

Secondary Potentiometer Module 




REAR SWITCH 
COVER MODULE 
PLATE 



PRIMARY 
POTENTIOMETER 
MODULE 



Dual Section Model 83 PC Pins 



(37.03 ±.71) 






I 
? 



.30 ± .01 



(7.62 ± .25) I 



Dual Section Model 84 Solder Lugs 

1.458 ±.028 




(7.62 ± .25) I 

Note: The Models 83/84 dimensions for dual 
section assembly are for either single or dual 
concentric shaft styles. 



TOLERANCES EXCEPT AS SHOWN: DECIMAL .XXX ± ( ^ 



.XX ± 



.015 



(38) 
ANGLE ± 5% 



Locating Lug Options - All Model 80 Series 




248 



(13.49) 






NOTE: -D" OPTION - NO A/R LUG. OTHER LOCATING LUG OPTIONS AVAILABLE. FOR DETAILS CONSULT FACTORY. 



.031 ±.016 



(.79 ±.41) 



H & J 



.093 ± .03 
"(2.36 ±.76) 

. 078 ±.016 
"(1.98 ±.41) 



Specifications are subject to change without notice. 




HOW TO ORDER 

80 Series Panel Controls 



85 


A 


2 


A 


B 


28 


A 


15 








ANTI-ROTATION LUG 






A 


Single .305R, 9CTCW 






B 


Double .305R, 90° & 270°CW 






C 


Single .305R, 270°CW 






D 


No Lug 






E 


Single .531 R, 90°CW 






F 


Single .305R, 180°CW 






G 


Single .437R, 90-CW 






J 


Single .375R, 90°CW 






K 


Double .375R, 90° & 270°W 












# SECTIONS 


APPLICABLE MODELS 




1 


Single 


81,82,83,84,87,88 




2 


Double 


81, 82. 83,84. 85. 86, 87,88 




3 


Triple 


81 ,82,83 - ,84',85-,86- ,87,88 




4 


Quad 


81,82,85-,86-,87,88 





BUSHING 


A 


Plain 3/8" (9.65mm) D x 3/8" (9.65mm) L 


B 


Locking 3/8" (9.65mm) D x 1/2" (12.7mm) L 


C 


Plain 1 ' (6 35mm) D x 1/4" (6.35mm) L 


E 


Locking 1/4" (6.35mm) D x 1/2" (12.7mm) L 


J 


Plain 3/8" (9.65mm) D x 1/4" (6.35mm) L 


N 


Plain 1/4" (6.35mm) D x 3/8" (9.65mm) L 


R 


Plain 10mmD x 9mmL 


U 


Plain 7mmD x 6mmL 



MODEL 


81 


Single-Turn, PC Pins 


82 


Single-Turn, J-Hooks 


83 


10-Turn, PC Pins 


84 

85 


10-Turn, Solder Lugs 

Single-Turn, Pot/Rotary Switch, PC Pins 


86 


Single-Turn, Pot/Rotary Switch, J-Hooks 


87 


Single-Turn, PC Pins, Semi-Precision 


88 


Single-Turn, J-Hooks, Semi-Precision 



R51 

"1 






SHAFT 


AVAILABLE 


LENGTH 


ONLY IN 




(FMS) 


BUSHING 


Code 


Description 


Code 


12 


3/8"L 


C. N\ J 


16 


1 2"L 


A, C, J. N 


20 


5.8"L 


A, B. C. E, J, N 


24 


3/4"L 


A, B, C, E, J, N 


28 


7/8"L 


A, B, C, E, J, N 


32 


1"L 


A, B, C, E, J, N 


36 


1-1/8"L 


A, B. C. E, J, N 


40 


1-1/4"L 


A, B, C, E, J, N 


METRIC 


10 


10mmL 


U 


13 


13mmL 


U 


16 


16mmL 


R 


19 


19mmL 


R 


22 


22mmL 


R, U 


30 


30mmL 


R 


42 


42mmL 


R 


50 


50mmL 


R 



SHAFT TYPE 


AVAILABLE ONLY IN 


LENGTHS 
(CODE) 


BUSHINGS 
(CODE) 


A 


Single Plain 1/4" (6.35mm) D 


16,20,24,28 


A, B.J 


B 


Single Slotted 1/4" (6.35mm) D 


16,20,24,28 


A, B, J 


C 


Single Flatted 1/4" 16.35mm) D 


24.28 


A, B, J 


E 


Single Slotted 1/8" (3.18mm) D 


12,16,20,24,28 


C, E, N 


F 


Single Flatted 1/8" (3.18mm) D 


Consult Factory 


C, N 


G 


Dual Concentric Plain 

1/4" (6.35mm) D - 1/8" (3.18mm) D 

Outer Operates Section 1 


36.40 


A, J 


K 


Dual Concentric Plain 

1/8" (3.18mm) D - 5/64" (1 .98mm) D 

Outer Operates Section 1 


32,36 


C, N 


L 


Dual Concentric Plain 

1/4" (6.35mm) D - 1/8" (3.18mm) D 

Outer Operates Sections 1/2 


36, 40 


A, J 


M 


Dual Concentric Plain 

1/8" (3.18mm) D - 5/64" (1 .98mm) D 

Outer Operates Sections 1/2 


32,36 


C.N 


N 


Dual Concentric Plain 

1/4" (6.35mm) D - 1/8" (3.18mm) D 

Outer Operates Sections 1/2/3 


36,40 


A, J 


P 


Dual Concentric Plain 

1/8" (3.18mm) D x 5/64" (1.98mm) D 

Outer 


32,36 


C, N 


R 


Single Slotted 6mmD 


16,19,22,50 


R 


T 


Single Slotted 4mmD 


10,13,22 


U 


V 


Dual Concentric Plain 

6mmD - 3mmD 

Outer Operates Section 1 


30,42 


R 



SWITCH TYPE (MODELS 85 & 86 ONLY) 



(R50) 
(RSI) 

(R52) 
(R53 
(R54) 
(R55) 
(R56) 
(R57) 
(R58) 
(R59) 
(R60) 
(R61) 
(R70) 
(R71) 
(R72) 
(R73) 



DPST N.O./N.C. CW Detent In-Line Term 
DPST N.O./N.C. CCW Detent In-Line Term 

DPST N.O./N.O. CW Detent In-Line Term 
DPST N.O./N.O. CCW Detent In-Line Term 
DPST N.C./N.C. CW Detent In-Line Term 
DPST N.C./N.C. CCW Detent In-Une Term 
DPST N.O./N.C. CW Detent Horz Term 
DPST N.O./N.C. CCW Detent Horz Term 
DPST N.O./N.O. CW Detent Horz Term 
DPST N.O./N.O. CCW Detent Horz Term 
DPST N.C./N.C. CW Detent Horz Term 
DPST N.C./N.C. CCW Detent Horz Term 
DPDT CW Detent In-Line Term 
DPDT CCW Detent In-Line Term 
DPDT CW Detent Horz Term 
DPDT CCW Detent Horz Term 





ELEMENT TYPE 


RESISTANCE CODE 


TAPER/TOLERANCE 


VALUE IN OHMS 


MODELS 81 , 82, 85 AND 86 ONLY 


(A) 


Lin 




(03) - 50 


(30) 


-15K 


(H) 


Linear Cermet ±5% 


(04) - 75 


(16) 


-20K 








(05)- 100 


(17) 


-25K 








(28)- 150 


(18) 


-50K 








(06) - 200 


(19) 


- 75K 








(07) - 250 


(20) 


-100K 








(08) - 500 


(31) 


- 150K 








(09) - 750 


(21) 


-200K 








<10)-1K 


(22) 


-250K 








(29)- 1.5K 


(23) 


-500K 








(11J-2K 


(24) 


-750K 








(12)-2.5K 


(25) 


- 1M 








(13) -SK 


(36) 


-2M 








(14)-7.5K 


(26) 


-2.5M 








(15) - 10K 


(27) 


-5M 


(B) 


Linear C-P ±20% 


(07) - 250 


(18) 


- 50K 


(E) 


Unear C-P ±10% 


(08) - 500 


(20) 


- 10OK 








(10) - 1K 


(22) 


-250K 








(12J-2.5K 


(23) 


-500K 








(13) - 5K 


(25) 


- 1M 








(15) - 10K 


(26) 


-2.5M 








(16)-20K 


(27) 


-5M 








(17)-25K 






(C) 


CW Audio Cermet ±10% 


(10)-1K 


(20) 


-100K 


(D) 


CW Audio C-P ±20% 


(12)-2.5K 


(22) 


250K 


(F) 


CCW Audio Cermet ±1 0% 


(13) - 5K 


(23) 


-500K 


(G) 


CCW Audio C-P ±20% 


(15) - 10K 


(25) 


1M 


(S) 


CW Audio C-P ±10% 


(17)-25K 


(26) 


■ 2.5M* 


m 


CCW Audio C-P ±10% 


(18) - 50K 






MODELS 83 AND 84 ONLY 








J 


K 


(J) 


Linear Wirewound 10-Tum 


(06) - 200 


(10) 


1K 




±5% 


(08) - 500 


(11) 


2K 


(K) 


Linear HybritrorKE) Element 


6(10)- 1K 


(13) 


5K 




10-Tum ±10% 


(11J-2K 


(15) 


-10K 








(13)-5K 


(16) 


20K 








(15)- 10K 


(18) 


50K 








(16)-20K 


(20) 


100K 








(18)-50K 












(20) - 100K 






MODELS 87 AND 88 ONLY 


(U 


Linear C-P ±5% Tol 


(07) - 250 


(18) 


50K 




±2% Z.B. Linearity 


(08) - 500 


(20) 


100K 


(M) 


Linear Cermet ±3% Tol 


(10)-1K 


(22) 


250K 




±2.5% Z.B. Linearity 


(12J-2.5K 


(23) 


500K 


(N) 


Linear C-P ±5% Tol. 


(13)-5K 


(25) 


1M 




±1 % Z.B. Linearity 


(15)- 10K 


(26) 


2.5M- 


(P) 


Linear Cermet ±3% Tol. 


(17)-25K 








±1.5% Z.B. Linearity 










ELEMENT TYPE ATTENUATOR/IMPEDANCE/ 


TOLERANCEMODELS 81 & 82 


THREE SECTION ONLY 


ST3510 


Straight T, 600 ohm impedance. 










±10% tolerance 








ST3520 


Straight T, 600 ohm im 












±20% tolerance 









"Cermet only. 



Specifications are subject to change without notice. 



Boldface listings are in stock and readily available through distribution. 
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5/8" (16MM) SQUARE / SINGLE-TURN / 
MODULAR / CERMET OR CONDUCTIVE 
PLASTIC 



■ Features one-piece molded plastic 
shaft and rotor 

■ Virtually infinite electrical circuit 
isolation 

FOR DIMENSIONAL DRAWINGS SEE PAGE 252. 
FOR ORDERING INFORMATION SEE PAGE 253. 



Available in a variety of pin-out 
configurations 

Metal shaft available as special 
feature 



Models 91, 92, 93, 94, 95, 96 



Bourns® Panel Controls 



Initial Electrical Characteristics' 

Standard Resistance Range 

Linear Tapers (A, B, E, & H) 

Audio Tapers (C, D, F, G S, & T) .. 

Resistance Tolerance 



Conductive Plastic Element 



Independent Linearity 

Absolute Minimum Resistance 

Continuity 

Effective Electrical Angle 

Contact Resistance Variation 

Dielectric Withstanding Voltage 

Sea Level 

70,000 Feet 

Insulation Resistance (500 VDC) 

Power Rating (Voltage Limited By Power 

Dissipation or 350 VAC, Whichever Is 

+70°C Single Section Assembly 



+70°C Multiple Section Assembly 



,(B & E) 150 ohms to 5 megohms 

..(D,G,S, & T) 1 K ohms to 5.0 megohms. 

..(B,D, & G tapers) ±20% 

(E, S, &T tapers) ±10% 

..(B & E tapers) ±5% 

..2 ohms maximum 

..Maintained for full mechanical angle 

.240° ±5° 

..±1% 

..MIL-STD-202, Method 301 

.1,500 VAC minimum 

.500 VAC minimum 

.1 ,000 megohms minimum 



Cermet Element 

..(A & H) 50 ohms to 5 megohms 
..(C & F) 1 K ohms to 5.0 megohms 
,.(A,C, & F tapers) ±10% 
(H taper) ±5% 
..(A & H tapers) ±5% 
.. 2 ohms maximum 
..Maintained for full mechanical angle 
..240° ±6° 

..±1 % or 3 ohms (whichever is greater) 
..MIL-STD-202, Method 301 
..1,500 VAC minimum 
..500 VAC minimum 
..1,000 megohms minimum 



+125°C 

Roll-on/Roll-off.. 



Theoretical Resolution . 



..(B & E tapers) 1 watt 

(D,G,S, & T tapers) 0.5 watt 

,.(B & E tapers) 0.5 watt/section 

(D,G,S, & T tapers) 0.25 watt/section 

.0 watt 

,(B & E tapers) 0.25% maximum 

(D & S tapers) 0.1 % maximum CCW end 
(G & T tapers) 0.1 % maximum CW end 
(D & S tapers) 0.5% maximum CW end 
(G & T tapers) 0.5% maximum CCW end 

..Essentially infinite 



.(A & H tapers) 2 watts 

(C & F tapers) 1 watt 

.(A & H tapers) 1 watt/section 

(C & F tapers) 0.5 watt/section 

.0 watt 

.(A & H tapers) 0.5% maximum 
(C taper) 0.1 % maximum CCW end 
(F taper) 0.1 % maximum CW end 
(C taper) 1 .0% maximum CW end 
(F taper) 1 .0% maximum CCW end 
..Essentially infinite 



Environmental Characteristics 1 

Storage Temperature Range 

Temperature Coefficient 

Over Storage Temperature Range . 

Vibration (Single Section) 

Total Resistance Shift 

Voltage Ratio Shift 

Shock (Single Section) 

Total Resistance Shift 

Voltage Ratio Shift 

Load Life 

Total Resistance Shift 

Rotational Life (No Load) 

Total Resistance Shift 



-55°C to +125°C -55°C to +125"C 



Contact Resistance Variation @ 50,000 cycles.. 



Moisture Resistance 

Total Resistance Shift . 



Insulation Resistance (500 VDC).. 



..±1,000PPM/°C 

..15G 

..±2% maximum 

..±5% maximum 

..30G 

..±2% maximum 

..±5% maximum 

..1,000 hours 

..±10% maximum 

..100,000 cycles 

..(B & E tapers) 10 ohms or ±15% maximum 

(whichever is greater) 

(D,G,S, & T tapers) ±20% maximum 
..(B & E tapers) ±2% 

(D,G, S, & T tapers) ±3% 

..MIL-STD-202, Method 103, Condition B 

,.(B & E tapers) ±10% maximum 

(D,G, S, & T tapers) ±20% maximum 
..100 megohms minimum 



„±150PPM/°C 
..15G 

..±2% maximum 
..±5% maximum 
..30G 

..±2% maximum 
..±5% maximum 
..1,000 hours 
..±5% maximum 
..100,000 cycles 
..10 ohms or ±10% maximum 
(whichever is greater) 



..MIL-STD-202, Method 103, Condition B 
..(All tapers) ±5% maximum 

.100 megohms minimum 



Mechanical Characteristics 1 

Running Torque 

Single or Dual Section (A ,D & r Bushings) 

Single or Dual Section (C & U Bushings) 

Starting Torque 

Torque Variation 

Stop Strength (1/4" D shaft) 

(1/8" D shaft) 

Mechanical Angle 

Weight (Single Section) 

Each Additional Section 

Terminals 

Marking 



n. (0.21 to 1 .06 Ncm) 0.3 to 1 .5 oz.-in. (0.21 to 1 .06 Ncm) 

n. (0.1 • ' 



..0.3 to 1.5 oz.-in. ( 

..0.2 to 1.5 oz.-in. (0.14 to 1.06 Ncm) 0.2 to 1.5 oz.-in. (0.14 to 1.06 Ncm) 

..0.3 maximum above average running torque 0.3 maximum above average running torque 

..0.5 oz.-in. (0.35 Ncm) max. in 45° shaft travel 0.5 oz.-in. (0.35 Ncm) max. in 45° shaft travel 

..4 in.-lb. (45.19 Ncm) 4 in.-lb. (45.19 Ncm) 

.3 in.-lb. (33.89 Ncm) 3 in.-lb. (33.89 Ncm) 

..300° ±5° 300° ±5° 

..7 grams maximum 7 grams maximum 

..4 grams maximum 4 grams maxixmum 

..Printed circuit terminals, J-Hooks or solder lugs Printed circuit terminals, J-Hooks or solder lugs 

..Manufacturer's trademark, date code, resistance, ..Manufacturer's trademark, date code, 
manufacturer's part number resistance, manufacturer's part number 

NOTE: All Model 90 performance specifications do not apply to units subjected to printed circuit board cleaning procedures, except for the sealed version (Model 96). 

'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 

Specifications are subject to change without notice. 




5/8" (16MM) SQUARE / SINGLE-TURN / 
ROTARY SWITCH MODULE / CERMET OR 
CONDUCTIVE PLASTIC 

■ Designed for "on-off" function control 

■ Positive action, "non-tease" detent 

■ Low actuation torque 

FOR ORDERING INFORMATION SEE PAGE 253. 



Models 97, 98, 99 

Bourns® Panel Controls 



Switch specifications listed below. For potentiometer specifications see Model 93/94/95, page 250. 

Initial Electrical Characteristics 1 

Contacts: 

DPST N.O/N.O., N.C./N.C. or N.O./N.C. 

DPDT 2 N.O./N.C. (break before make) 

Power Rating (Resistive Load): 

DPST 2A @ 125 volts RMS-60 Hz or 2A @ 28 VDC, 1A @ 250 volts RMS-60 Hz 

DPDT 1A @ 125 volts RMS-60 Hz or 1A @ 28 VDC 

Contact Resistance (.1VDC-10mA) 10 milliohms nominal 

Contact Bounce 5 milliseconds maximum 

Dielectric Withstanding Voltage ...MIL-STD-202, Method 301 

Sea Level 1 500 VAC minimum 

Insulation Resistance 1000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature Range 0°C to +70°C 

Exposure Temperature Range -65° to +125°C 

Vibration (Dual Section) 8G 

Contact Resistance 10 milliohms maximum 

Contact Bounce J 0.1 millisecond maximum 

Shock (Dual Section) 20G 

Contact Resistance , 10 milliohms maximum 

Contact Bounce 0.1 millisecond maximum 

Rotational Life 25,000 cycles 

Switch Actuating Torque (50% Duty cycle & Rated Power Load) 2 to 7 oz.-in. (1.41 to 4.94 Ncm) 

Contact Resistance 100 milliohms maximum 

Moisture Resistance MIL-STD-202, Method 106, Condition B 

Contact Resistance (0.1VDC-10mA) 10 milliohms maximum 

Insulation Resistance (After 24 Hours @ Room Temperature) (500 VDC) 100 megohms minimum 

Housing Material High temperature, flame retardant, thermosetting plastic 



Mechanical Characteristics 1 

Actuating Torque (Each Section, Switch Module Only) 5 to 15 oz.-in. (3.53 to 10.59 Ncm) 

Running Torque (Out of Detent, 2-4 Module Assembly) 0.3 to 2 oz.-in. (0.21 to 1.41 Ncm) 

Detent CW or CCW standard 

Actuation Angle 20° ±5° 

Contact Materials Fine silver with gold overlay 

Terminal Styles solder Lug only 

Standard Orientation In-line with control terminals 

Optional Rotated 90° CCW from standard 

Terminal Strength (Before and After Soldering Heat Exposure) 2 lbs. minimum 



NOTE: Model 97/98/99 performance specifications do not apply to units subjected to printed circuit board cleaning procedures. 
'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 

Specifications are subject to change without notice. 
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® 



DIMENSIONAL DRAWINGS AND TOLERANCES 
Model 91 , 92, 93, 94, 95, 96, 97, 98, 99 



Model 91 PC Pin Terminals, In-Line 



.90 ± .017 



(22.86 ± .43) 
.50 



.031 ± .016 



(.79 ± 41) 

.375 1.015 
(9.53 ± .38) 
"250 ± .015 



.625 < .015 



(6.35 ± .38) 



(15.88 ±.38) 
(STYLE A) ~* 
(STYLE C) 



— SEE DETAIL— 
FOR 

SHAFT OPTIONS 
.435 ± .008 



(11. 05 ±.20) 



(10.16) 




.093 1 

(2.36) 



(15.29 ±.56) 
(MODEL 91 — 



Model 93 PC Pin Terminals, "L" Pattern 



^DIA.TYP.- 
.40 ±01 2 



(10.16 ±.30) 





.235 ±.01 5 



(5.97 ± .38) 

.20 ±.01 5 , 
(5.08 ± .38) 



TYP. 



.50 ± .040 
(12.7 ± 1.02) 



^ ^(5.08) 



| (11. 05 ±.20) 



m— rn 




Model 92 J-Hooked 
Terminals, In-Line 




I 1/32 
P - (.79) 2 PLCS. 



.010 
£(■254) 
^=GAP 

.06 
(152) 



Model 94 J-Hooked 
Terminals, "L" Pattern 




(5.33 ± .76) 



(3.81) 
MAX. TYP. 



Bushing Styles 

3/8 THREADLESS (9.53mm) (STYLE "D - ) 
3/8-32 UNEF (9.53mm) (STYLE "A") 
1/4-32 UNEF (6.35mm) (STYLE •C") 
M10X0.75-6g (STYLE -R") 
M7 X 0.75-6g (STYLE "U") 




Model 97 1st Cup Same As Model 93 
(2nd Cup - Switch) 625 



MOUNTING (2.77 ± .38) 
SURFACE 




(8.26 ± .25) 



(2.77 ± .38) 

Model 98 1st Cup Same As Model 94 

(2nd Cup - Switch) 
Model 99 1st Cup Same As Model 95 



(2nd Cup 

1.09 ±.01 5 
MOUNTING (2.77 ±.38) 
SURFACE 



Switch) 




SLOT 6 PLCS 



(4.45 ± .38) 



Model 95 Solder Lug Terminals, "Triangular" Pattern 




DCS 



.200 ± .040 

(5.08 ±1.02) LJ*=*0 



L TOO 
(2.54) 




LONG 



Switch Module Variations 
Shaft Flat Orientation 



120° ±5° STD. 
FLAT ORIENTATION 
(SHAFT AT CCW END) 



TOTAL ROTATION 
300° 




CCW DETENT 25° MAX. 
ACTUATION ANGLE (TYPES 
53, 55,57,59, 61,71,73) 




t« — vWvV— *3 
cw I 



POTENTIOMETER 



CW DETENT 
25° MAX. 

ACTUATION ANGLE 
(TYPES 50, 52, 54, 
56, 58, 60, 70, 72) 



NOTE: Switch terminals shown in vertical position. 



1 < 



Shaft Styles 

063+.015/-.000 , , 

(1 .60 +.38/-.00) \ y j 

3)i_ .2485+.001/.003 
T J(6.3U .025/-.C 



DM 



SHAR TYPE "B" .„ m 

STD. LENGTHS V ,-75-55, 
7/8 (12 /). (1588), 



.047 

SEE d-19) 
NOTE-f- "\ 



_3/4_ _ 
(19.05), (22.23) 



USES BUSHING A OR D 



c 



1 4 

L 2485-f.001/.003 
(6.3U. 025/-.076)' 



DIA. 



SHAR TYPE "C - 
STD. LENGTHS "L" 



562 ±.010 r (5 ' 49) 



3/4 7/8 
(19.05),( 22.23) 
USES BUSHING A OR D 




(6.3U.0 25/-.076) 
"1 



. 1245+.000/-.006 , 
(13.1 6t.00/- 15) "1 



0.07 ±.001 1 
(1 .80 ±.25) [ T~ 



( i.5o±.25)~*i rr t 



.236 



SHAFT TYPE W 
STD. LENGTHS V V 
FINGER KNURL. FOR USE 
WITH BUSHING A OR D 

SHAFT TYPE "D" i£ 5/8 

STD. LENGTHS V ,^55. 
,,. (12./), (15.88), 

(ifffi) USES BUSHING C 



SHAFT TYPE -R- ,,, 7/fl 

STD. LENGTHS 1" (T I^, 

USES BUSHING R (16 ° 0) ' (19 0) ' (22 0) 



(1-00) (6.0) 



DIA. 



0.03 _H 157 
(.79) (3.988) 

•DIMENSIONS ARE IN MM 



SHAFT TYPE T 
STD. LENGTHS V 
USES BUSHING U 



1/2 



5/8 7/8 



(12.0), (16.00), (22.0) 



DIA 



NOTE: 
.313- 
(7.95 : 



.750 



F ° R (ToT^i SHAFT - FLAT LENGTH IS 
f|3 ( SHAFT -FLAT LENGTH IS ( ^ 



DPST (N0/NC) 
(TYPES 50. 51,56, 57) 



DPST (NC/NC) 
(TYPES 54, 55, 60, 61) 

Switch contacts shown in detent position. 



DPST (NC/NC) 
(TYPES 54, 55,60, 61) 



DPST (NC/NC) 
(TYPES 54, 55, 60. 61) 



D15 

TOLERANCES EXCEPT AS SHOWN: DECIMAL .XXX ± /^FRACTION ± 1/64 

.xx ± Jangle ±5° 

(38) 
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Specifications are subject to change without notice. 



HOW TO ORDER 

90 Series Panel Controls 



97 


A 


2 


A 


B 


28 


A 


15 




ANTI-ROTATION LUG 


A 


Single .305" (7.8mm) R, 90°CW 


C 


Single .305" (7.8mm) R, 270°CW 


D 


No Lug 



# SECTIONS 


APPLICABLE MODELS 


1 


Single 


Models 91 Thru 96 Only 


2 


Dual 


Ail Models, 2nd Section is 
a Switch in Models 97 - 99 


3 


Triple 


Model 91/92 Attenuators 
Only 



BUSHING 


A 


Metal Rain 3/8" (9.53mm) D x 3/8" (9.53mm) L 


C 


Metal Plain 1/4" (6.35mm) D x 1/4" (6.35mm) L 


D 


Plastic Unthreaded 3/8" (9.53mm) D 
x 3/8" (9.53mm) D 


R 


Metal Plain 10mm D x 9mm L 


U 


Metal Plain 7mm D x 9mm L 



MODEL 


91 


Single-Turn, In-Line PC Pins 


92 


Single-Turn, In-Line J-Hooks 


93 


Single-Turn, L-Pattern PC Pins 


94 


Single-Turn, L-Pattern J-Hooks 


95 


Single-Turn, Triangle-Pattern Solder Lugs 


96 


Single-Turn, In-Line PC Pins, Sealed 


97 


Single-Turn, L-Pattern PC Pins w/Switch 


98 


Single-Turn, L-Pattern J-Hooks w/Switch 


99 


Single-Turn, Triangle-Pattern Solder Lugs 
w/Switch 





SWITCH TYPE (MODELS 97, 98 & 99 ONLY) 



DPST N.O./N.C. CW Detent In-Line Term 
DPST N.O./N.C. CCW Detent In-Line Term 
DPST N.O./N.O. CW Detent In-Line Term 
DPST N.O./N.O. CCW Detent In-Line Term 
DPST N.C./N.C. CW Detent In-Line Term 
DPST N.C./N.C. CCW Detent In-Line Term 
DPST N.O./N.C. CW Detent Horz Term 
DPST N.O./N.C. CCW Detent Horz Term 
DPST N.O./N.O. CW Detent Horz Term 
DPST N.O./N.O. CCW Detent Horz Term 
DPST N.C./N.C. CW Detent Horz Term 
DPST N.C./N.C. CCW Detent Horz Term 
DPDT CW Detent In-Line Term 
DPDT CCW Detent In-Line Term 
DPDT CW Detent Horz Term 
DPDT CCW Detent Horz Term 





SHAFT 


AVAILABLE 


LENGTH 


ONLY IN 




(FMS) 


BUSHING 


Code 


Description 


Code 


16 


1/2"L 


A, C, D 


20 


5/8"L 


A, C, D 


24 


3/4"L 


A, C, D 


28 


7/8"L 


A, D 


32 


1"L 


A, D 


METRIC 


12 


12mmL 


U 


16 


16mmL 


R, U 


19 


19mmL 


R 


22 


22mmL 


R,U 



SHAFT TYPE 


AVAILABLE ONLY IN 


LENGTHS 
(CODE) 


BUSHINGS 
(CODE) 


D 


Single Slotted 1/4" (6.35mm) D 


16,20,24,28 


A, D 


c 


Single Flatted 1/4" (6.35mm) D 


24,28 


A, D 


D 


Single Plain 1/8" (3.18mm) D 


16.20,24 


C 


R 


Single Slotted 6mm D 


Metric 16,19,22 


R 


T 


Single Slotted 4mm D 


Metric 16,19,22 


U 


W 


Single Knurled 1/4" (6.35mm) D 


32 


A, D 



ELEMENT TYPE 
TAPER/TOLERANCE 



RESISTANCE CODE 
VALUE IN OHMS 



MODELS 91-99 


(A) 


Linear Cermet ±10% 


(03)- 


50 


(30)- 


15K 


(H) 


Linear Cermet ±5% 


(04)- 


75 


(16)- 


20K 






(05)- 


100 


(17)- 


25K 






(28)- 


150 


(18) 


50K 






(06)- 


200 


(19)- 


75K 






(07)- 


250 


(20) 


100K 






(08)- 


500 


(31)- 


150K 






(09)- 


750 


(21)- 


200K 






(10) 


1K 


(22)- 


250K 






(29)- 


1.5K 


(23)- 


500K 






(11)- 


2K 


(24)- 


750K 






(12)- 


2.5K 


(25)- 


1M 






(13) 


5K 


(36)- 


2M 






(14)- 


7.5K 


(26)- 


2.5M 






(15) 


10K 


(27)- 


5M 


(B) 


Linear C-P ±20% 


(07)- 


250 


(18)- 


50K 


(E) 


Linear C-P ±10% 


(08)- 


500 


(20) 


100K 






(10) 


1K 


(22)- 


250K 






(12)- 


2.5K 


(23)- 


500K 






(13) 


5K 


(25)- 


1M 






(15)- 


10K 


(26)- 


2.5M 






(16)- 


20K 


(27)- 


5M 






(17)- 


25K 






(C) 


CW Audio Cermet ±1 0% 


(10)- 


1K 


(20)- 


100K 


(D) 


CW Audio C-P ±20% 


(12)- 


2.5K 


(22)- 


250K 


(F) 


CCW Audio Cermet ±10% 


(13)- 


5K 


(23)- 


500K 


(G) 


CCW Audio C-P ±20% 


(15)- 


10K 


(25)- 


1M 


(S) 


CW Audio C-P ±10% 


(17)- 


25K 


(26)- 


2.5M* 


01 


CCW Audio C-P ±10% 


(18)- 


50K 







ELEMENT TYPE - ATTENUATOR 
MODELS 91 & 92 THREE SECTION ONLY 



ST3510 
ST3520 



Straight T, 600 ohm impedance, 
±10% tolerance 

Straight T, 600 ohm impedance, 
±20% tolerance 



'Cermet only. 



Boldface listings are in stock and readily available through distribution. 
Specifications are subject to change without notice. 
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5/8" (16MM) SQUARE / SINGLE-TURN / 
MODULAR / VARIABLE ATTENUATORS / 
STRAIGHT T-PAD 



Models 81/82 & 91/92 

Bourns® Variable Attenuators 



ATTENUATOR SPECIFICATIONS 

• The impedance of the attenuator is 600 ohms ±10% or ±20 % from DC through 15KHz and throughout the attenuation range when 
connected in the straight T-Pad configuration as shown in the schematic to a 600 ohm ±1 % source and a 600 ohm ±1 % load. 

• Attenuation range is 30dB minimum. 

• Insertion loss, or minimum attenuation at output, 0.2dB with shaft in full CW position. 

• Adjustability ±1 .0 dB from 0.5 to 20 dB attenuation and ±0.2 dB from 20 dB to maximum attenuation. 

• In T-Pad configuration this model will withstand 10 DC voltage surges (5 each polarity) of 550 volts peak within a 10 minute period. 
Voltage surge characteristics to have a rise time of 100 v/sec. minimum and a decay time of 1/2 peak voltage in >1 millisecond. 

• Customer part number and identification labelling is available on these attenuators. 

The attenuator is most widely used in line balancing and voltage monitoring applications. The unique characteristic of this component 
is that it will remain input and output impedance at an equal and constant level as the amount of attenuation is varied. 

We offer a straight T, 600 ohm attenuator, that is extremely reliable, will withstand repeated high voltage surges without excessive 
change in impedance, has been customer qualified to REA specification PE-61 , and offers a truly competitive price and delivery time. 



STRAIGHT T ATTENUATOR SCHEMATIC 




600 OHMS 
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'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 

Specifications are subject to change without notice. 




3/4" (19MM) DIAMETER / CERMET OR 
CONDUCTIVE PLASTIC 



■ Single-turn (3851 and 3852) 

■ 3 -3/4-turn (3856) 

■ Minimal depth package 

■ Good resolution 

FOR ORDERING INFORMATION SEE PAGE 258. 



Linear and audio tapers 
Wide resistance range 



Models 3851/3852/3856 

Bourns® Panel Controls 



Initial Electrical Characteristics 1 

Standard Resistance Range 

Linear Tapers (A, B, E, and H) 

audio Tapers (C, D, F, and G) 

Resistance Tolerance 

Zero Base Linearity 



3851 

Conductive Plastic Element 



Independent Linearity 

Absolute Minimum Resistance 

Continuity 

Effective Electrical Angle 

Contact Resistance Variation.... 



,.1K to 2.5 megohms 

.750 ohms to 2.5 megohms 

..±20% 

..(B, D, & G tapers) ±20% 

(E taper) ±10% 

..±10% 

..2 ohms maximum 

..Maintained for full mechanical angle . 

.250° ±5° 

..±1% 



Dielectric Withstanding Voltage 

Sea Level 

70,000 Feet 

Insulation Resistance (500 VDC) 

Power Rating (Voltage Limited By Power 

Dissipation or 316 VAC, Whichever Is Less) 

+70°C 



..MIL-STD-202, Method 301 

..900 VAC minimum 

.350 VAC minimum 

..1,000 megohms minimum .. 



Cermet Element 

..50 ohms to 5 megohms 
..1 K ohms to 2.5 megohms 
..±10% 

..(A, C,&F tapers) ±10% 
(H taper) ±5% 
..(A & H tapers) ±5% 
.. 2 ohms maximum 
..Maintained for full mechanical angle 
..250° ±5° 

..±3% of total resistance or 3 ohms 
(whichever is greater) 
..MIL-STD-202, Method 301 
..900 VAC minimum 
..350 VAC minimum 
..1,000 megohms minimum 



+125°C 

+150°C 

Theoretical Resolution . 



..(B & E tapers) 1 watt .... 
..(D & G tapers) 0.5 watt.. 
..0 watt 



..Essentially infinite.. 



..(A & H tapers) 2 watts 
..(C &F tapers) 1 watt 

..0 watt 

..Essentially infinite 



Environmental Characteristics 1 

Storage Temperature Range 

Temperature Coefficient 

Over Storage Temperature Range . 

Vibration 

Total Resistance Shift 

Voltage Ratio Shift 

Shock 

Total Resistance Shift 

Voltage Ratio Shift 

Load Life 

Total Resistance Shift 

Rotational Life (No Load) 

Total Resistance Shift 

Moisture Resistance 

Total Resistance Shift 

Insulation Resistance (500 VDC). 



,.-65°Cto+125°C -65°Cto+150°C 



,.±1,000PPM/°C 

..20G 

..±2% maximum 

..±5% maximum 

..100G 

..±2% maximum 

..±5% maximum 

.1,000 hours 

..±10% maximum 

.100,000 cycles 

..±15% maximum 

..MIL-STD-202, Method 103, Condition B. 

..±10% maximum 

.100 megohms minimum 



,.±150PPM/°C 
,.20G 

..±2% maximum 
,.±6% maximum 
..100G 

..±2% maximum 
..±6% maximum 
.1,000 hours 
..±3% maximum 
.50,000 cycles 

..±5% or 5 ohms (whichever is greater) 
..MIL-STD-202, Method 103, Condition B 
..±2% maximum 
.100 megohms minimum 



Mechanical Characteristics 1 

Shaft Torque 



.(A & B bushings) .05 to 6.0 oz.-in. . 
(0.35 to 4.23 Ncm) 
(C & E bushings) 0.3 to 6.0 oz.-in. 
(0.21 to 4.23 Ncm) 



Stop Strength 

Mechanical Angle 



..5 in.-lb. (56.5 Ncm) 
..280° ±5° 



Weight 

Terminals 
Marking ... 



..30 grams maximum 

..Printed circuit terminals or solder lugs 

..Manufacturer's trademark, wiring diagram, . 

date code, resistance, manufacturer's 

part number 

manufacturer's part number 



..3852 (A & B bushings) 0.5 to 6.0 oz.-in. 

(0.35 to 4.23 Ncm) 

(C & E bushings) 0.3 to 6.0 oz.-in. 

(0.21 to 4.23 Ncm) 

3856 — 0.1 5 to 3.0 oz.-in. 

(0.11 to 2.12 Ncm) 
..5 in.-lb. (56.5 Ncm) 
..3852 — 280° ±5 

3856 — 1350° ±50° 
..30 grams maximum 
..Printed circuit terminals or solder lugs 
..Manufacturer's trademark, wiring diagram, 

date code, resistance, manufacturer's 

part number 

resistance, manufacturer's part number 



'M room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
Specifications are subject to change without notice. 
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POURNS 



DIMENSIONAL DRAWINGS AND TOLERANCES 
Model 3851/3852/3856 



3851A/3852A 

.38 



1/2. 7/8 




(1.60+.38/.00) 

^OPTIONAL FLAT ^ ' 
LONG OR ~ FRONT BUSHING FOR SHAFTS UNDER 



3/8, 7/8 




OPTIONAL FLAT j^r LONG OR 
jf^ FRONT BUSHING FOR SHAFTS UNDER ^ 



3851B/3852B 

.50 



(15.88) STD - 
3/8-32 UNEF 




(12.19) UIA - 



(1.19) WIDEX 
■063+.015/-.000 nccD 
(1.60+.38/-.00 0EEP 



3851E/3852E 

.38 



(6.35 ± .76) 




(12.19) 



SHAFT SLOT 

( §, WIDEX ,f, DEEP 




(22.23)' 



3856H 



.250 ± .03 



(6.35+.03/-.05) 
.3/8-32 UNEF. 

.031 



DIA. 




(22.23)' 



STD. 



v M 
* (.25) 
IFER 



Terminal Configuration 

SOLDER LUG TERMINAL 

3 PLCS. 




EACH TERMINAL LUG 
WILL ACCOMMODATE 

THREE DIAMETER 

(.812 DIA. AWG 
STRANDED) WIRES. 



STANDARD 
PRINTED CIRCUIT TERMINAL 



(6.35) ^'f^j^jtj^ (tot) 1 




SUGGESTED BOARD LAYOUT 
.25 , . .. .25 
I I / 



(6.35) 



(6.35) 



.055 
(1.40) 



DIA. 



3851/3852/3856 

A, 8 & H BUSHINGS 

.375 



~*1 (9 53) |*" 



H (9-53) 




(10.31) ulfl - (3.18) u 





"^265 .125 
~(6.73) UIA ' (3.18)° 



Shaft End Detail 
3850 Family 

SHAFT SLOT 
ALIGNMENT 
ATCCW 




TOLERANCES EXCEPT AS NOTED: 



FRACTIONS: 1 1/64 
ANGLE: ± 3% 



(.127).' (.38) 



Specifications are subject to change without notice. 




1/2" (12.7MM) DIAMETER / SINGLE-TURN 
CERMET 

■ Small diameter 

■ Wide resistance range 

■ Good resolution 

■ Linear tapers 




Model 3862 

Bourns® Panel Controls 



Initial Electrical Characteristics 1 

Standard resistance Range (A & H Tapers) 100 ohm to 5 megohms 

Resistance Tolerance (A Taper) ±10% 

(H Taper) ±5% 

Independent Linearity ±5% 

Absolute Minimum Resistance 2 ohms maximum 

Continuity Maintained for full mechanical angle 

Effective Electrical Angle 260° ±10% 

Contact Resistance Variation ±3% of total resistance 

Theoretical Resolution Essentially infinite 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 

Sea Level 750 VAC minimum 

70,000 Feet 350 VAC minimum 

Insulation Resistance (500 VDC) 1,000 megohms minimum 

Power Rating (Voltage Limited by Power Dissipation or 350 VAC, Whichever is Less) 

+70°C 1 watt 

+125°C watt 



Environmental Characteristics' 

Storage Temperature Range -65°C to +125°C 

Temperature Coefficient Over Temperature Range ±1 50 ppm/°C 

Vibration 20G 

Total Resistance Shift ±2% maximum 

Voltage Ratio Shift ±6% maximum 

Shock 50G 

Total Resistance Shift ±2% maximum 

Voltage Ratio Shift ±6% maximum 

Load Life 1,000 hours 

Total Resistance Shift ±3% maximum 

Rotational Life (C & N Bushing) (No Load) 50,000 cycles 

Total Resistance Shift ±5% maximum 

Moisture Resistance MIL-STD-202, Method 106, Condition B 

Total Resistance Shift ±2% maximum 

Insulation Resistance (500 VDC) 100 megohms minimum 

Salt Spray MIL-STD-202, Method 101, Condition A 



Mechanical Characteristics' 

Shaft Torque 5 oz.-in. (3.53 Ncm) maximum 

Shaft Locking Torque with Locking Bushings 20 oz.-in. (14.12 Ncm) 

Mechanical Angle 295° ±3° 

Weight 25 grams maximum 

Terminals Printed circuit pins or J-Hooks 

Markings Mfr's. trademark, wiring diagram, date code, resistance, manufacturer's part number 

Stop Strength 3 in-lb. maximum 



PCB LAYOUT 




3862E7T 



Shaft End Detail 
3862 



2 PLCS. 




32-1/2° 1 10" 
FLAT ORIENTATION 
9 CCW END 
SLOTS ARE 
NOT ORIENTED 



Specifications are subject to change without notice. 
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DIMENSIONAL DRAWINGS AND TOLERANCES 
3800 Series Panel Controls 



PC PIN TERMINAL 




J-HOOK TERMINAL 

.195 
(4.953) ' 



-. REF ONLY 




(8.89) JJ L 



.09 
[(2.286) 



(5.08) 



I .03 



T 

.03 
(.762) 
TYP. 



0.10 
(2.54) 



.250 



(6.53) 
MAX. 



HOW TO ORDER 

3800 Series Panel Controls 



3852 


A 


28 


2 


103 


A 




SHAFT TYPE 
(FMS) & DIAMETER 


AVAILABLE ONLY IN 


MODELS 


BUSHINGS 


12 


3/8" (9.53mm) L X 1/8" (3.18mm) D 


3851, 3852, 3862 


C 


16 


1/2" (12.7mm) L X 1/4" (6.35mm) D 


3851,3852 


A 


16 


1/2" (12.7mm) LX 1/8" (3.18mm) D 


3851, 3852 
3862 


C, E 
C 


20 


5/8" (15.88mm) LX 1/4" (6.35mm) D 


3851, 3852 


A,B 


20 


5/8" (15.88mm) LX 1/8" (3.18mm) D 


3862 


C, E, N, T 


28 


7/8" (22.20mm) L X 1/4" (6.35mm) O 


3851,3852 
3856 


A,B 
A 


28 


7/8" (22.20mm) L x 1/8" (3.18mm) D 


3851, 3852 

3856 

3862 


C, E 
H 

C, E, N, T 



Consult factory for lengths not shown. 





BUSHING 


APPLICABLE MODELS 


A 


Plain 3/8" (9.53mm) D x 3/8" (9.53mm) L 


3851,3852,3856 


B 


Locking 3/8" (9.53mm) D x 1/2" (12.7mm) L 


3851,3852 


c 


Plain 1/4" (6.35mm) D x 1/4" (6.35mm) L 


3851,3852,3862 


E 


Locking 1/4" (6.35mm) D x 3/8" (9.53mm) L 


3851,3852 


E 


Locking 1/4" (6.35mm) D x 1/2" (12.7mm) L 


3862 


H 


Plain 3/8" (9.53mm) D x 3/8" (9.53mm) L 


3856 (3.18mmD Shaft) 


N 


Plain 1/4" (6.35mm) D x 3/8" (9.53mm) L 


3862 (Consult Factory) 


T 


Locking 1/4" (6.35mm) D x 3/8" (9.53mm) L 


3862 (Consult Factory) 



MODEL 


3851 


3/4" (19.05mm) D Single-Turn CP. 


38S2 


3/4" (19.05mm) Single-Turn Cermet 


3856 


3/4" (19.05mm) D 3-3/4-Turn Cermet 


3862 


1/2" (12.7mm) D Single-Turn Cermet 



TERMINAL STYLE AND 
SHAFT TYPE 


1 


Solder Lugs', Plain End 


2 


Solder Lugs", Slotted End 


3 


Solder Lugs*, Flatted Shaft 


5 


PC Pins, Plain End 


6 


PC Pins, Slotted End 


7 


PC Pins. Flatted Shaft 



•Model 3862 comes with J-hook 
solder lugs. 



RESISTANCE 


CODE/VALUE 


(IN OHMS) 


Model 3851 


(102) 


1K 


(252) 


2.5K 


(502) 


5K 


(103) 


10K 


(253) 


25K 


(503) 


50K 


(104) 


100K 


(254) 


250K 


(504) 


500K 


(105) 


1M 


Models 


3852/3856 


(500) 


50 


(101) 


100 


(251) 


250 


(501) 


500 


(102) 


1K 


(252) 


2.5K 


(502) 


5K 


(103) 


10K 


(253) 


25K 


(503) 


50K 


(104) 


100K 


(254) 


250K 


(504) 


500K 


(105) 


1M 


(255) 


2.5M 


(505) 


5M 


Model 3862 


(101) 


100 


(251) 


250 


(501) 


500 


(102) 


1K 


(252) 


2.5K 


(502) 


5K 


(103) 


10K 


(253) 


25K 


(503) 


50K 


(104) 


100K 


(254) 


250K 


(504) 


500K 


(105) 


1M 


(255) 


2.5M 


(505) 


5M 



-iff* 



ELEMENT 
TAPER/TOLERANCE 


APPLICABLE MODELS 


A 


Linear ±10% 


3852, 3856, 3862 


B 


Linear ±20% 




C 


Audio CW ±10%' 




D 


Audio CW ±20%* 


3851 


E 


Linear ±10% 


3851 


F 


Audio CCW ±10%* 


3852, 3856 


G 


Audio CCW ±20%* 


3851 


H 


Linear ±5% 


3852, 3856, 3862 



The maximum resistance range for audio tapers is 
1000 ohms to 2.5 megohms. 
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Boldface listings are in stock and readily available through distribution. 

Specifications are subject to change without notice. 





10, 15, 20, AND 30MM STROKE LENGTH / 




LOW PROFILE 




■ Minimal installation space for maximum design flexibility 




■ Linear or audio taper versions 


® 


■ Wide assortment of options 







Open-Frame Slide Potentiometers 

Bourns® Slide Potentiometers 



Electrical Characteristics 


10MM 


15MM 


20MM 


30MM 


Standard Resistance Range Linear 

(ohms) Audio 


1K 2K 5K 10K 20K 50K 100K 200K 
2K 5K 10K 20K 50K 100K 200K 


2K 5K 10K 20K 50K100K 200K 500K 
5K10K 20K 50K100K 200K 500K 




±20%, All Resistance/Tapers 


Poctctanro Ta nor I inoar 

Audio 


B and Y Tapers (see taper curves) 
D and G Tapers (see taper curves) 


InrteariOnHtant I inparit\/ 


±5% for B Tapers (see curves for Y, D and G tapers) 


Ah<iriliitp Minimi im Rp^i^tanpp 


1 % or 100 ohms, whichever is less, for B taper 


C^nntini iitv 


Maintained for full stroke 


Effective Electrical Travel 


80% of 
Mechanical Travel 


85% of 
Mechanical Travel 


90% of 
Mechanical Travel 


90% of 
Mechanical Travel 




3% / 6% 


2% / 5% 


2% / 5% 


2% / 5% 


Thpnrptif^pl RpqdIi itinn 


Essentially Infinite 


nip|pf s tnr > ^tronnth /Qoa I o\/al'l 


500 VAC, 1 minute, between Lever and Terminals 




1 ,000 megohms minimum between Lever and Terminals 


Power Rating at 70°C Linear 

(0 Watt at 90°C) Audio 


0.05 Watt 
0.025 Watt 


0.05 Watt 
0.025 Watt 


0.1 Watt 
0.05 Watt 


0.1 Watt 
0.05 Watt 




Power Dissipation or 350 VAC, whichever is less 




4 dB maximum; to -40 dB 


Environmental Characteristics 




Storage Temperature 


-20°C to +90°C 


Temperature Coefficient of Resistance 


±1,000ppm/°C 


Vibration (1 to 55 Hz, 1 .5mm) 


Voltage Ratio Change: ±5% maximum. Total Resistance Shift: ±2% maximum 




(Pre-conditioning: 55°C, 20% RH, 24 ± 4 Hours) 


(Rated Power at 25°C for 1,000 Hours) 


Total Resistance Shift: ±10% 


Sliding Life 

(No Load - 15,000 Cycles) 


Total Resistance Shift: ±5% = Linear; 2K, 5K, 10k, 20K, 50K, 

±10% = Linear; 100K, 200K, 500K, & Audio; 2K to 500k 


Moisture Resistance (96 Hours @ 40°C 

90-95% RH, Rated Power) 


Total Resistance Shift: Linear ±12% maximum, Audio ±20% maximum 
Insulation Resistance: 100 megohms minimum 


Soldering Heat (3 Seconds @ 350°C) 


Total Resistance Shift: ±5% maximum 


Mechanical Characteristics 




Operating Force 


15 to 150 Gr 


Stop Strength 


1.5 Kg minimum 


I Stroke 


10mm 


15mm 


20mm 


30mm 


Terminals 


PC Pins (Vertical or Horizontal) 




Trademark, date code, taper, and resistance (ex. B10K) and Japan 



Specifications are subject to change without notice. 
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POURNS 



DIMENSIONAL DRAWINGS AND TOLERANCES 
Bourns® Slide Potentiometers 



TAPER CURVES 

( %) B TAPER - 

100 



Linear (Straight) 




10 20 30 40 50 60 70 80 09 100 



TERM. 1 



MECHANICAL TRAVEL . 



TERM. 3 



CM 
100 



D TAPER - Left Hand Taper 
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TO 

































TERM. 1 



10 20 30 40 50 60 70 80 09 100 
MECHANICAL TRAVEL m T£RM 3 



CD C3 

3 o 



G TAPER - Right Hand Taper 
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10 1 

































(%) 



10 20 30 40 50 60 70 80 09 100 
TERM. 1 MECHANICAL TRAVEL . TERM3 



(%) 
100 

90 

80 

70 

60 

50 

40 

30 

20 

10 



Y TAPER - "S" Curve 

















99, 


93 
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n 

















10 20 
TERM. 1 



40 50 60 70 
MECHANICAL TRAVEL 



(ft) 



09 100 
TERM. 3 



OUTLINE AND DIMENSIONAL DRAWINGS 
(Dimensions Shown in Brackets are in Millimeters) 



Dual Element 
Vertical Mount 



.472 



REF 



MODEL 


DIMENSIONS ±0.20 (± 0.5) 


L (STROKE) 


A 


B 


C 





S0VA30XXXXXX 


1.81 (30) 


1 .969 (50) 


1.535 (39) 


1.772 (45) 


1.953 (49.6) 


S0VA20XXXXXX 


.787 (20) 


1 .575 (40) 


1.142 (29) 


1.378 (35) 


1.559 (39.6) 


SDVA15XXXXXX 


.591 (15) 


1.378 (35) 


.945 (24) 


1.181 (30) 


1.362 (34.6) 


S0VA10XXXXXX 


.394 (10) 


1.181 (30) 


.748 (19) 


.984 (25) 


1.165 (29.6) 




VA^AA— © 

©— wyvv — © 



Single Element 
Vertical Mount 



MODEL 


DIMENSIONS ± 0.20 (± 0.5) 


L (STROKE) 


A 


B 


C 


SSVA30XXXXXX 


1.81 (30) 


1.969(50) 


1.535 (39) 


1.953 (49.6) 


SSVA20XXXXXX 


.787 (20) 


1.575 (40) 


1.142 (29) 


1.559 (39.6) 


SSVA15XXXXXX 


.591 (15) 


1.378 (35) 


.945 (24) 


1.362 (34.6) 


SSVA10XXXXXX 


.394 (10) 


1.181 (30) 


.748 (19) 


1.165 (29.6) 




© — /vyw — © 



Specifications are subject to change without notice. 



POURNS 



DIMENSIONAL DRAWINGS AND TOLERANCES 
Bourns® Slide Potentiometers 



Dual Element 
Horizontal Mount 



MODEL 


DIMENSIONS ± 0.20 (± 0.5) 


L (STROKE) 


A 


B 


C 


SDHA30XXXXXX 


1.81 (30) 


1.535 (39) 


1.772 (45) 


1.929 (49) 


SDHA20XXXXXX 


.787 (20) 


1.142 (29) 


1.378 (35) 


1 .535 (39) 


SDHA15XXXXXX 


.591 (15) 


.945 (24) 


1.181 (30) 


1.339(34) 


SDHA10XXXXXX 


.394 (10) 


.748(19) 


.984 (25) 


1 142 (29) 




327 
(8.3) 



(11.2) 



P.C.B. MOUNTING HOLE DETAIL 

© Mi^M— -© 

©— vVvW © 



Single Element 
Horizontal Mount 



(1-75) 



.059 

(1.5).03? 



T 

.242 
(6.15) 



^RFF 
.1971.004 



mm ^t : 



I (5.0 i 0.1) 



.120 
(3.05) 

=i -i — 



MODEL 


DIMENSIONS ± 0.20 (± 0.5) 


L (STROKE) 


A 


B 


SSHA30XXXXXX 


1.81 (30) 


1.535 (39) 


1.929 (49) 


SSHA20XXXXXX 


.787 (20) 


1.142 (29) 


1.535 (39) 


SSHA15XXXXXX 


.591 (15) 


.945 (24) 


1.339(34) 


SSHA10XXXXXX 


.394 (10) 


.748 (19) 


1.142 (29) 



.098 
(2.5) 



4 PLCS. 



REF. 



^r— (to) 



T 

.598 
(15.2) 
REF. 
J_ 



.157 
(4-0)1 



.441 
(11-2)' 



REF.- 1 



.197 
(5-0)" 



64i 



; 

i [p-9- 



4 PLCS. 



.067 



1 

-HI 



J I. .179 
(4.55) 
A- 



.039 
(1.0) 
_.079 
(2.0) 



V- 



. 047 + 008/-.000 
(1.2 + 0.2/ -0) 
DIA. 4 PLCS. 



.327 
,1 (8.3) 



.016 1 .004 
(0.4 ±0.1) 
4 PLCS. 



. 327 ± .020 
(8.3 ± 0.5) 



P.C.B. MOUNTING HOLE DETAIL 

© /vVW © 

©—I 



Non-stock adjustable 



PART NUMBERING SYSTEM 



1 | | 3 | 




STROKE LENGTH 


Code 


Description 


10 


10mm Slide Stroke 


15 


15mm Slide Stroke 






30 


30mm Slide Stroke 



LEVER AND COLOR 


Code 


Description 







TERMINAL STYLE 


Code 


Description 


H 


PC Pin, Horizontal 


V 


PC Pin, Vertical 



SECTIONS 


Code 


Description 






D 


Dual Element 



PRODUCT CLASS 


Code 


Description 







ELEMENT TYPE/TAPER 


Code 


Description 


B 


Linear ± 20% 


D 


LH Audio t 20% 


G 


RH Audio ± 20% 


Y 


"S" Curve ± 20% 



RESISTANCE CODE 


Code 


Resistance 


102 


1,000- 


202 


2,000 


502 


5,000 


203 


20,000 


503 


50,000 


104 


100,000 


204 


200,000 


504 


500,000" 


Available only on linear taper 10mm and 1 5mm stroke version' 
■Available only on 20mm and 30mm stroke versions. 



COMBINATIONS 


Code 


Description 


00 


No Detent 


01 


Center Detent 


02 


Center Tap 

(B & Y Taper Only) 


03 


Center Tap With Detent 
(B & Y Taper Only) 



Boldface listings are in stock and readily available through distribution. 
Specifications are subject to change without notice. 
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LOW COST POTENTIOMETER 
CONDUCTIVE PLASTIC 

■ Space saving design ■ Wide range of resistance values 

■ PC pin or solder lug terminals ■ Metric shaft and bushing option 

■ Mounting brackets available 

■ Linear or audio taper versions 

FOR ORDERING INFORMATION SEE PAGE 264. 



Slimline Potentiometers 



Bourns® Slimline Potentiometers 



Electrical Characteristics - Potentiometer 

Standard Resistance Range 

Linear Tapers 

Audio Tapers 

Resistance Tolerance (All Tapers) 

Independent Linearity 

Absolute Minimum Resistance 

Effective Electrical Angle 

Dielectric Withstanding Voltage 

Sea Level 

70,000 Feet 

Insulation Resistance (500 VDC) 

Power Rating @ 70°C (Voltage Limited by Power Dissipation or 350 VAC, Whichever is Less) 

Linear 

Audio 



.500 ohms to 1 .5 megohms 

IKohms to 500K ohms 

±20% 

±5% (linear taper) 

5 ohms maximum 

270° ± 5° 

..MIL-STD-202, Method 301 

1,000 VAC minimum 

500 VAC minimum 

1,000 megohms 



.75 watt 
.25 watt 



Environmental Characteristics 

Storage Temperature 

Load Life (1,000 Hours @ Rated Power, 20% RH, 70°C). 

Rotational Life 

Total Resistance Shift 

Linear 

Audio 



-40°C to+125°C 

..±10% maximum resistance shift 
50,000 cycles 



..±10 ohms or 12%, whichever is greater 
±20% maximum 



Mechanical Characteristics 

Stop Strength (1/4" and 6mm Shaft Diameters). 

Mechanical Angle 

Terminals 

Running Torque 

Mounting Torque 

Detents 

Shaft Variations 



7 in.-lb. (79.09 Ncm) 

300° ± 5° 

PC pin or solder lug 

. 0.25 to 1.5 in. -oz. (0.18 to 1.06 Ncm) (undetented) 

7 in. -lbs. (79.09 Ncm) maximum 

Center, 1 0, 20, 30, none 

See diagram 



PC PINS (Rear Facing) 



578 ± 020 , 




.246 
(6.25) 



(9.0) 

M9 X 0.75-6g SPL 
.060 
(1.52) 



(8.13) 




-231 3 PICS -JUL 
(0.79) 3 PL CS.-Hhj- 



" (6.35) (9.53) 
V = SEE SHAFT LENGTH TABLE 



(11.1 

.100 
(2.54) — (5.08) 



■"E" 2 PLCS. 



(-28) 



3 PLCS 




PANEL HOLE DIMENSIONS 



1 



,375 , 
(9.53) r 





(3.18) u (9.14) UIM - 




TOLERANCES WHERE NOT SHOWN 

.XX = ±.010 
XXX = ± .005 



*For lower contact resistance, consult factory. 
For additional features or specifications not shown, consult factory. 

Specifications are subject to change without notice. 
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POURNS 



DIMENSIONAL DRAWINGS AND TOLERANCES 
Bourns® Slimline Potentiometers 



SOLDER LUGS 

(Dimensions not given are the same as 
PC pins (rear facing). 



.011 



(.28) 3PLCS ^ 



.329 
(8.36) 



.246 
(6.25) 




3 PLCS. 



^ (2.03) J 



-F- 250 nn 375 
" (6.35) (9.53) 



PC PINS (Rear Facing) 
With Rear Mounting Bracket 



.269 








) 


(6.83) 
♦ 




■nl ) 


.32' 
(8.31 


t_ .030 
(0.76) 
4 PLCS. 


I I 











W -231 
(5.87) 



.92 




(23.37) 




' \ 




(f§) □ 


t 

.672 
(17.07) 

I 



I 



j 

.743 (15.2) 
(18.87) 



'1 



"(2.54) 



-I- 



.450 



(11.43) 
2 PLCS. 
I -F 2 PLCS. 



-i- -Mr 

_ o-O-O- \ 

DIA- 7 PLCsA 



(1.19) 

■ .200 
(5.08) 



PC PINS (Side Exit) 

With Side Mounting Bracket 









r 1 












i i 




u) 





^H<PLCS 



T 

.672 
(17.07) 



(23.37) 



m 



y) D 



■E" 2 PLCS.— 



.497 
(12.62) ^ 

(6.83) 



.031 
(0.79) 



3 PLCS. 



.216 
(5.48) 



(1.19) 



DIA. 7 PLCS. 



.200 
(5.08) 



I 

-o- J300. 

(7.62) 
-I- 2 PLCS. 



— - E" 2 PLCS. 

— 2 PLCS 
(11.43) 1 PLtb - 



■ r , _ .100 nn .200 
(2.54) (5.08) 



SHAFT STYLES AND ORIENTATION (Full CCW Rotation) 
Shaft Style C Shaft Style J Shaft Style R 



C 



.21 8 1. 003 
(5.54 ±.076)} 




.158 + .002/ -.001 
(3.94 + .051/ -.025)^ 



: .051) DIA ' .063 



(6.00) UIA ~7 



Shaft Style B 

.249 + .001/ -.003 



.II. -047 
^^(1.19) 



163 I 
(1.6) ^ 



i ,„, |] /!249To01/-.003 I „ |T/ J87t.002 

° "1 (6.32 + 0.03/ -0.08) ^— U ^ (4.75 ±.051! 

DIA. (1.6) 

"D" dimensions extend from shaft end to bushing face "D" = (shaft length, FMS) - (bushing length) 
Shaft Orientations 

Shaft Styles C, J Shaft Styles B, R 

60° ±2°" 



(6.32 + 0.03/ -0.08) 
DIA ^T!> 



Shaft Style Y 

.062 



_ "(1.19) 



ML W 



Slot depth (Y shaft) .380 (9.65) 
for shafts <1" (2.54) length 
.520 (14.7) for shafts 1" 
(2.54) length 




TOLERANCES WHERE NOT SHOWN .XX = ±.010 
.XXX = ±.005 





Specifications are subject to change without notice. 
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HOW TO ORDER 

Bourns® Slimline Potentiometers 



p 


c 


w 


1 


J 




B 


2 


4 




B 


A 


B 


1 





3 




SHAFT LENGTH (FMS) 


Code 


Description 


Available Shaft 
Styles 


16 


1/2" (12.7mm) Length 


B 


20 


5/8" (15.9mm) Length 


J 


24 


3/4" (19mm) Length 


B, C, J, Y 


28 


7/8" (22.2mm) Length 


B, C, J, Y 


32 


1 " (25.4mm) Length 


B, C, J, Y 


36 


1-1/8" (28.6mm) Length 


B, C, J, Y 


Metric 


19 


1 9mm Length 


R 


22 


22mm Length 


R 


24 


24mm Length 


R 



SHAFT STYLES (See Outline Drawing) 


Code 


Description 


B 


1/4" (6.35mm) Dia. Slotted 


C 


1/4" (6.35mm) Dia. Flatted 


J 


3/16"(4.76mm) Dia. Flatted 


R 


6mm Dia. Slotted (Use Metric 
Lengths Only) 


Y 


3/16" (4.76mm) Dia. Split Shaft 



ANTI-ROTATION LUG 


Code 


Description 


J 


9:00 Position 


D 


None 



NO. SECTIONS 

1 l Si "9 le _ 



BUSHING CONFIGURATION 


Code 


Description 


Available Shaft 
Styles 


W 


9mm x .250" (6.35mm) Length 
Threaded M9 x 0.75 6g 5 PI 


All 


L 


9mm x .375" (9.53mm) Length 
Threaded M9 x 0.75 6g 5 PI 


B,C,R 




RESISTANCE VALUES 


Code 


TR 


Code 


TR 


Code 


TR 






103 


10KJ2 


254 


250KT2 


501 


500Q 


203 


20K« 


504 


500K£2 


102 


1K£J 


253 


25Kfl 


105 


1MJ2 


252 


2.5Kfi 


503 


50KX2 


255 


2.5MO 


502 


5KJ1 


104 


100K£2 







ELEMENT TAPER VERSIONS 


Code 


Taper Description 


B 


Un. CP± 20% 


D 


CW Audio CP ± 20% 


G 


CCW Audio CP ± 20% 



DETENT CONFIGURATIONS 


Code 


Taper Description 


A 


No Detents 


B 


1 Detents 


C 


Center Detent Only 


D 


20 Detents 


E 


30 Detents 


F 


CCW Detent Only 



HOUSING TERMINAL CONFIGURATION 





Code 


Features 


A 


B 


C 


D 


E 


F 


G 


H 


J 


K 


L 


M 


N 


Rear Mounting Bracket 




X 














X 


X 






X 


Side Mounting Bracket 










X 




X 








X 


X 




Rear Facing Terminals .100" (2.54mm) Centers 


X 


X 
















X 








Side Exiting Terminals .100" (2.54mm) Centers 








X 


X 












X 






Side Exiting Terminals .200" (5.08mm) Centers 












X 


X 










X 




Solder Lugs .200" (5.08mm) Centers 






X 






















Rear Facing Terminals .200" (5.08mm) Centers 
















X 








X 




Hardware Included 


X 




X 


X 




X 




X 




X 


X 


X 


X 



Panel mount hardware not included as standard on bracketed versions. 

The sample part number demonstrates the identification code for Bourns Slimline Potentiometers. 
The part number shown is a commonly used model, typically available from stock. 



Boldface listings are in stock and readily available through distribution. 

Specifications are subject to change without notice. 



Precision Potentiometers 
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II. Potentiometers 

Multiturn 269 

Single-Turn 278 

Knobpot® 290 

Pushbutton (Digital Readout) 294 

III. Ordering Information/Resolution Tables 296 

IV. Definitions & Test Procedures 301 

V. Turns-Counting Dials 321 
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PRODUCT SELECTION GUIDE 
Multiturn Precision Potentiometers 



No. 


Turns 


KICI I ICI 1 1 

Type 


nCSId LCI I IvrC 

Tolerance 


Resistance 
Range 
(Ohms) 


VLQI I VJC1I \A 

Linearity 


Pka 

Dia. 


Pka 
Depth 


Shaft 
Dia./Length 


Mount 


Page 
No. 


3400 


10 


Wirewound 


±3% 


100-500K 


±0.15% 


1-13/16" 
(30mm) 


1-3/4" 
(46mm) 


1/4" X 13/16" 
(6X21 mm) 


Bushing 


269 


3500 


10 


Wirewound 


±3% 


50-1 00K 


±0.20% 


7/8" 
(22mm) 


1" 
(25mm) 


1/4" X 13/16" 
(6X21 mm) 


Bushing 


270 


3501 


10 


Hybritron® 


±10% 


1K-100K 


±0.25% 


7/8" 
(22mm) 


1" 
(25mm) 


1/4" x 13/16" 
(6X21 mm) 


Bushing 


270 


3540 


10 


Wirewound 


±5% 


100-100K 


±0.25% 


7/8" 
(22mm) 


3/4" 
(19mm) 


1/4" X 13/16" 
(6X21 mm) 


Bushing 


271 


3541 


10 


Hybritron* 


±10% 


1K-100K 


±0.25% 


7/8" 
(22mm) 


3/4" 
(19mm) 


1/4" X 13/16" 
(6X21 mm) 


Bushing 


271 


3543 


3 


Wirewound 


±5% 


20-50K 


±0.25% 


7/8" 
(22mm) 


3/4" 
(19mm) 


1/4" X 13/16" 
(6X21 mm) 


Bushing 


272 


3545 


5 


Wirewound 


±5% 


50-50K 


±0.25% 


7/8" 
(22mm) 


3/4" 
(19mm) 


1/4" X 13/16" 
(6X21 mm) 


Bushing 


272 


3550 


10 


Wirewound 


±3% 


100-200K 


±0.2% 


7/8" 
(22mm) 


1-9/16" 
(40mm) 


1/8" X 3/8" 
(3X1 0mm) 


Servo 


273 


3551 


10 


Hybritron® 


±10% 


1K-100K 


±0.25% 


7/8" 
(22mm) 


1-9/16" 
(40mm) 


1/8" X 3/8" 
(3 X 10mm) 


Servo 


273 


3560 


3 


Wirewound 


±3% 


50-50K 


±0.25% 


7/8" 
(22mm) 


1-1/16" 
(27mm) 


1/8" X 3/8" 
(3 X 10mm) 


Servo 


274 


3561 


3 


Hybritron® 


±10% 


500-20K 


±0.25% 


7/8" 
(22mm) 


1-1/16" 
(27mm) 


1/8" 
(3 X 10mm) 


Servo 


274 


3590 


10 


Wirewound 


±5% 


200-1 00K 


±0.25% 


7/8" 
(22mm) 


3/4" 
(19mm) 


Various 


Bushing 


275 


3700 


10 


Wirewound 


±5% 


100-100K 


±0.25% 


1/2" 
(13mm) 


1" 
(25mm) 


3/32" X 11/16" 
(2X1 7mm) 


Bushing 


276 


3701 


10 


Hybritron® 


±10% 


1K-100K 


±0.25% 


1/2" 
(13mm) 


1" 
(25mm) 


3/32" X 11/16" 
(2 X 17mm) 


Bushing 


276 


3750 


10 


Wirewound 


±5% 


100-100K 


±0.25% 


1/2" 
(13mm) 


1-3/16" 
(30mm) 


3/32" X 3/8" 
(2X1 0mm) 


Servo 


277 


3751 


10 


Hybritron® 


±10% 


1K-100K 


±0.25% 


1/2" 
(13mm) 


1-3/16" 
(30mm) 


3/32" X 3/8" 
(2 X 10mm) 


Servo 


277 



Specifications are subject to change without notice. 
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PRODUCT SELECTION GUIDE 
Single-Turn Precision Potentiometers 



Model 
No 


Element 
Type 


Resistance 
Tolerance 


Resistance 
Range 


Standard 
Linearity 


Pkg. 
Dia. 


Pkg. 
Depth 


Shaft 
Dia./Lenath 


Mount 


Page 
No. 


^4^ 


VV II CWUUI in 


Iu /O 


50-50K 

o\j OVJt\ 


±0.5% 


1-1/16" 
(27mm) 


11/16" 
(17mm) 


1/8" X 7/8" 
(3 X 22mm) 


Ri johino 


279 


OHO ( 


\A/ircMA/m inH 
V V II CWUUI IU 


IJ /O 


JU JUi\ 


+n ^% 


1-1/16" 
(27mm) 


2-3/32" 
(18mm) 


1/4" X 7/8" 
(6 X 22mm) 


Ri iQhinn 
uuoi iii ly 


278 


oho / n n i d 


nyui iliui i 


rt l u /o 




+n r% 


1-1/16" 
(27 mm) 


2-3/32" 
(18mm) 


1/4" X 7/8" 
(6 X 22mm) 


Ri ichinn 
duoi iii iy 


978 


OHDO 


vvirewouna 


±o /0 


^n 1 nnk" 
ou- 1 uur\ 


±U.O /O 


2" 
(51 mm) 


1-3/16" 
(21mm) 


1/4" X 5/8" 
(6X1 7mm) 


Servo 


9sn 


OOOH 


Conductive 
Plastic 


± I U /O 


1 K"-1 nnk" 


n ro/ 
±u.o /o 


7/8" 
(22mm) 


15/32" 
(12mm) 


1/8" X 1/2" 
(3 X 13mm) 


Servo 


981 

c-O 1 


CC07 
OOO r 


Conductive 
Plastic 


, 1 no/ 
± I U /o 


1 k" 1 nnk" 

I r\- I UUr\ 


-4-10/ 

± I /o 


7/8" 
(22mm) 


1/2" 
(13mm) 


1/8" X 1/2" 
(3 X 12.7mm) 


Servo 


989 


oooo 


Conductive 
Plastic 


± I U /o 




4.1 0/„ 

± I /o 


7/8" 
(22mm) 


19/32" 
(15mm) 


1/8" X 1/2" 
(3 X 12.7mm) 


Servo 


989 


oooy 


Conductive 
Plastic 


■ 1 no/, 

±1070 


I r\- I UUrS. 


.0 0/. 

±*i /o 


7/8" 
(22mm) 


19/32" 
(15mm) 


1/8" X 1/2" 
(3 X 12.7mm) 


Servo 


98"} 


Oohh 


Conductive 
Plastic 


-ui no/ 
± I u /o 


i r\- i uur\ 


±U.O /0 


1-1/16" 
(27mm) 


1/2" 
(13mm) 


1/8" X 1/2" 
(3X1 3mm) 


Servo 


9RA 


fi*v74 

ODf H 


Conductive 
Plastic 


± lu/O 


I r\- I UurV 


±U. I /O 


2" 
(51mm) 


19/32" 
(15mm) 


1/4" X 7/8" 
(6 X 22mm) 


Servo 


98^ 


ODf D 


Conductive 
Plastic 


± I U /O 


11/ mnk' 
i r\- i uur\ 


, n 1 o/ 

±U. I /0 


2" 
(51mm) 


19/32" 
(15mm) 


1/4" X 5/8" 
(6X1 7mm) 


Servo 


98fi 


CCQ7 

OOO f 


Conductive 
Plastic 


± 1 U /O 


11/ 1 nni/ 


,10/ 

± I /o 


7/8" 
(22mm) 


9/16" 
(14mm) 


1/8" X 7/8" 
(3 X 22mm) 


tsusning 


987 


6638 


Conductive 
Plastic 


±10% 


1K-100K 


±1% 


7/8" 
(22mm) 


21/32" 
(17mm) 


1/8" X 7/8" 
(3 X 22mm) 


Bushing 


287 


6639 


Conductive 
Plastic 


±15% 


1K-100K 


±2% 


7/8" 
(22mm) 


21/32" 
(17mm) 


1/4" X 7/8" 
(6 x 22mm) 


Bushing 


283 


6657 


Conductive 
Plastic 


±10% 


1K-100K 


±1% 


1-5/16" 
(33mm) 


25/32" 
(20mm) 


1/4" X 7/8" 
(6 X 22mm) 


Bushing 


288 


6674 


Conductive 
Plastic 


±10% 


1K-100K 



±0.25% 


2" 
(51 mm) 


19/32" 
(15mm) 


1/4" X 7/8" 
(6 X 22mm) 


Bushing 


289 



Specifications are subject to change without notice. 
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PRODUCT SELECTION GUIDE 
Knobpot® Precision Potentiometers 



Model 
No. 


Turns 


Element 
Type 


Resistance 
Tolerance 


Resistance 
Range 


Accuracy 


Pkg. 
Dia. 


Pkg. 
Depth 


Shaft 
Dia./Length 


Mount 


* 


3600 




10 


Wirewound 


±5% 


100-100K 


See 
Data 
Sheet 


3/4" 
(19mm) 


See 
Data 
Sheet 


N/A 


Bushing 


290 


3610 


10 


Wirewound 


±5% 


100-100K 


See 
Data 
Sheet 


7/8" 
(22mm) 


See 
Data 
Sheet 


N/A 


Snap-in 


291 


3640 


10 


Wirewound 


±3% 


100-250K 


See 
Data 
Sheet 


1-1/4" 
(32mm) 


See 
Data 
Sheet 


N/A 


Bushing 


292 


3650 


10 


Wirewound 


±3% 


100-100K 


See 
Data 
Sheet 


1-1/4" 
(32mm) 


See 
Data 
Sheet 


N/A 


Single 


293 



Digital Pushbutton Potentiometers 




Model 


Digits 


Element 
Type 


Resistance 
Tolerance 


Resistance 
Range 
(Ohms) 


Accuracy 


Pkg. 
Dia. 

: 


Pkg. 
Depth 

See 
Data 
Sheet 


Shaft 
Dia./Length 


Mount 


Page 
No. ' 


3680 


1...5 


Cermet 




±3% 


50-1 Meg 


_ 

See 
Data 
Sheet 


See 
Data 
Sheet 


_______ 

N/A 


Snap-in 


294 



Turns-Counting Dials 




CT-23 


0-10 


1-1/16" (27mm) 


1-1/4" (31 ,5mm) 


322 


CT-26 


0-10 


1-1/4" (28mm) 


1-1/4" (31.5mm) 


322 


MD-50 


0-10 


1-1/8" (28mm) 


1-1/4" (33mm) 


323 


CT-50 


0-10 


1" (25mm) 


1-3/8" (33.9mm) 


324 


CT-46 


0-20 


1-13/16" (46mm) 


1" (25.4mm) 


325 


H-46 


0-20 


1-13/16" (46mm) 


1"(24mm) 


326 


H-490 


0-30 


1 " (25mm) 


1-3/8" (34mm) 


327 


H-506 


0-15 


7/8" (22mm) 


1" (25.0mm) 


328 


H-507-6 


0-15 


7/8" (22mm) 


1" (25.0mm) 


329 


H-22 


0-15 


7/8" (22mm) 


1" (25.0mm) 


330 



are subject to change 




1-13/16" (44MM) DIAMETER / 10-TURN 
WIREWOUND 

■ Bushing mount 

■ Optional ±0.05 linearity option 

■ Excellent wiper stability 

■ High stop strength 

■ Sealable 

FOR ORDERING INFORMATION SEE PAGE 296. 



Model 3400 

Bourns® Precision Potentiometers 



Electrical Characteristics 1 



3400 

1-13/16" Bushing Mount 



Standard Resistance Range 100 to 500K ohms 

Resistance Tolerance ±3% 

Independent Linearity ±0.15% 

Resolution See ordering information 

Effective Electrical Angle 3600° +4°, -0° 

Absolute Minimum Resistance 1 ohm or 0.15% maximum (whichever is greater) 

Noise 100 ohms ENR maximum 

Power Rating (Voltage Limited By Power Dissipation, or (40°C) 5 watts 

1,000 VAC, Whichever Is Less) (125°C) watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 

Sea Level 1 ,000 VAC minimum 

80,000 Feet 300 VAC minimum 

Insulation Resistance (500 VDC) 1 ,000 megohms minimum 

Environmental Characteristics' 

Operating Temperature 

Static Operation Temperature Range -65°C to +125°C 

Dynamic Temperature Range +1 °C to +1 25°C 

Temperature Coefficient 2 ±20ppm/°C maximum/unit 

Moisture Resistance MIL-STD-202, Method 103, Condition B 

Total Resistance Shift ±2% maximum 

Vibration 10G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum 

Voltage Ratio Shift ±0.1% maximum 

Shock , 50G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum 

Voltage Ratio Shift ±0.1 % maximum 

Load Life 1,000 hours, 5 watts 

Total Resistance Shift ±2% maximum 

Rotational Life (No Load) 2,000,000 shaft revolutions 2 

Total Resistance Shift ±5% maximum 

Mechanical Characteristics 1 

Mechanical Angle 3600° +4°, -0° 

Shaft Runout 0.002 in. (0.05mm) T.I.R. 

Shaft End Play 0.005 in. (0.13mm) T.I.R. 

Shaft Radial Play 0.0025 in. (0.06mm) T.I.R. 

Pilot Diameter Runout 0.002 in. (0.05mm) T.I.R. 

Lateral Runout 0.005 in. (0.13mm) T.I.R. 

Stop Strength 550 oz.-in. (388 Ncm) minimum 

Torque (Starting & Running) 2.0 oz.-in. (1.4 Ncm) maximum 

Backlash 1.0° maximum 

Weight Approximately 1 10G 

Terminals Gold-plated solder lugs 

Markings Manufacturer's name and part number, resistance value 

and tolerance, linearity tolerance, wiring diagram, date code 
Ganging 2 cups maximum 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 

'Consult manufacturer for complete specification details for resistances below 500 ohms and above 100K ohms. 

Specifications are subject to change without notice. 



WIPER 



1-5/32 
(2 9^37) 



1-13/16 



(46.04) 
DIA. 



ccw 



1/4 
(6.35) 

c w \ 



3/8"-32 2A THD UNEF 



.06 
(1.52)" 
5/16 
(7.94) 

1-3/4 ±1/32 



(44.45 1 .79) 

13/16 
(20.64)" 



45° X .25 
CHAMFER 



.4062 + .000/ -.002 
(10.32 + .00/ -.05) 
PILOT DIA. 



ADD FOR 
ADDITIONAL CUP 



DIA. TYP. 




EXTENDS jjjjjj PAST MOUNTING SURFACE 



NOTE: L0CKWASHER AND HEX NUT TO BE 
SUPPLIED WITH EACH UNIT. 

TOLERANCES: EXCEPT WHERE NOTED 

DECIMALS: .XX ± ^ .XXX * ^ 
(.25), (.13) 

FRACTIONS: ±1/64 
DIMENSIONS: ^ 



ccwQ 




CLOCKWISE - 
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7/8" (22MM) DIAMETER / 10-TURN / 
WIREWOUND AND HYBRITRON® ELEMENT 

■ Bushing mount ■ Optional high torque feature 

■ Sealable ■ Optional center tap feature 

■ Non-standard features and ■ Gangable 
specifications available 

FOR ORDERING INFORMATION SEE PAGE 296. 



Model 3500/3501 

Bourns® Precision Potentiometers 



Electrical Characteristics 1 



3500 

Wirewound Element 



3501 

Hybritron® Element 



Standard Resistance Range 50 to 1 00K ohms 1 K to 1 00K ohms 

Resistance Tolerance ±3% ±10% 

Independent Linearity ±0.20% ±0.25% 

Resolution See ordering information Essentially infinite 

Effective Electrical Angle ..3600° +10°, -0° 3600° +10°, -2° 

Absolute Minimum Resistance/ 1 ohm or 0.1 % maximum Minimum voltage 0.2% 

Minimum Voltage (whichever is greater) maximum 

Noise 100 ohms ENR maximum Output smoothness 0.1% 

maximum 

Power Rating (Voltage Limited 

By Power Dissipation or 

325 VAC, Whichever Is Less) 

+70°C 2 watts 2 watts 

+125°C watt watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 ....MIL-STD-202, Method 301 

Sea Level 1 ,500 VAC minimum 1 ,500 VAC minimum 

70,000 Feet 400 VAC minimum 400 VAC minimum 

Insulation Resistance 

(500 VDC) 1 ,000 megohms minimum ....1 ,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temp Range -65°C to +125°C -65°C to +125°C 

Dynamic Temp Range +1 °C to +1 25°C +1 °C to +1 25°C 

Temperature Coefficient 2 ±50ppm/°C maximum/unit ....±100ppm/°C maximum/unit 

Vibration 20G 20G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum ±2% maximum 

Voltage Ratio Shift ±0.1 % maximum ±0.1 % maximum 

Shock 100G 100G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum ±2% maximum 

Voltage Ratio Shift ±0.1% maximum ±0.1% maximum 

Load Life 1 ,000 hours, 2 watts 1 ,000 hours, 2 watts 

Total Resistance Shift ±2% maximum ±5% maximum 

Rotational Life (No Load) 2,000,000 shaft revolutions 2 ..4,000,000 shaft revolutions 

Total Resistance Shift ±5% maximum ±5% maximum 

Moisture Resistance MIL-STD-202, Method 103, ..MIL-STD-202, Method 103, 

Condition B Condition B 

Total Resistance Shift ±2% maximum ±5% maximum 

Mechanical Characteristics 1 

Mechanical Angle 3600° +10°, -0° . 

Shaft Runout 0.002 in. (0.05mm) T.I 

Lateral Runout 0.005 in. (0.13mm) T. 

Pilot Diameter Runout 0.002 in. (0.05mm) T.I 

Shaft End Play 0.005 in. (0.13mm) T.I 

Shaft Radial Play 0.003 in. (0.08mm) T.I 

Stop Strength 96 oz.-in. (67.8 Ncm) 

Torque (Starting & Running) 0.6 oz.-in. (0.42 Ncm) 

Backlash 1.0° maximum 

Weight Approximately 28G . 

Terminals Gold-plated solder 

Ganging 2 cups maximum... 



3600° +10°, -0° 

.R 0.002 in. (0.05mm) T.I.R. 

R 0.005 in. (0.13mm) T.I.R. 

R 0.002 in. (0.05mm) T.I.R. 

R 0.005 in. (0.13mm) T.I.R. 

.R 0.003 in. (0.08mm) T.I.R. 

min 96 oz.-in. (67.8 Ncm) min. 

max 0.6 oz-in. (0.42 Ncm) max. 

1.0° maximum 

Approximately 28G 

Gold-plated turret lugs 

2 cups maximum 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
Consult manufacturer for complete specification details for resistances below 500 ohms. 



3500S-2/3501H-1 



WIPER .215 t.030 



3/8"-32 2A THD UNEF 
110 X 45° CHAMFER 




LOCATION OF OPTIONAL 
A/R PIN ON 7.37 R 

ADJUSTMENT SLOT 

fj-WIDEX 
.032 t .010 , 
(.81 ±.25) 

(22.23) 

NOTE: L0CKWASHER AND HEX NUT TO BE 
SUPPLIED WITH EACH UNIT. 

NOTE: SHAFT LENGTH VARIATIONS 
3500S-1-RC 



3500S-2-RC 



3501H-1-RC 



11/16 
(17.46) 

13/16 
(20.64) 

13/16 
(20.64) 







TOLERANCES: EXCEPT WHERE NOTED 

DECIMALS: .XX ± 7^ XXX t ^ 
(.25), (.13) 

FRACTIONS: ±1/64 

IN. 



DIMENSIONS: 



(MM) 



(2) WIPER 

ccw (T>Vv\AA/VW<3) cw 

CLOCKWISE - 



Specifications are subject to change without notice. 




7/8" (22MM) DIAMETER / 10-TURN / 
WIREWOUND AND HYBRITRON® ELEMENT 

■ Bushing mount ■ High torque available 

■ Optional center tap and rear ■ Optional 0.1 % linearity 
shaft extension a Non-standard features and 

■ Optional AR lug feature specifications available 

■ Gangable with common or concentric shafts 

FOR ORDERING INFORMATION SEE PAGE 297. 



Model 3540/3541 

Bourns® Precision Potentiometers 



3540 

Wirewound Element 



3541 

Hybritron® Element 



Electrical Characteristics 1 

Standard Resistance Range 100 to 100K ohms 1K to 100K ohms 

Resistance Tolerance ±5% ±10% 

Independent Linearity ±0.25% ±0.25% 

Resolution See ordering information Essentially infinite 

Effective Electrical Angle 3600° +10°, -0° 3600° +10°, -0° 

Absolute Minimum Resistance/ 1 ohm or 0.1% maximum Minimum voltage 



Minimum Voltage (whichever is greater) 

Noise 100 ohms ENR maximum .. 



0.2% maximum 
..Output smoothness 0.1 % 
maximum 



Power Rating (Voltage Limited 
By Power Dissipation or 
447 VAC, Whichever Is Less) 

+70°C 2 watts 2 watts 

+125°C Owatt watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 ....MIL-STD-202, Method 301 

Sea Level 1 ,000 VAC minimum 1 ,000 VAC minimum 

Insulation Resistance 

(500 VDC) 1,000 megohms minimum ....1,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temp Range -55°C to +125°C -55°C to +125°C 

Dynamic Temp Range +1°C to +125°C +1°C to +125°C 

Temperature Coefficient 2 ±50ppm/°C maximum/unit ....±100ppm/°C maximum/unit 

Vibration 15G 15G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Shock 50G 50G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Load Life 1 ,000 hours, 2 watts 1 ,000 hours, 2 watts 

Total Resistance Shift ±2% ±5% 

Rotational Life (No Load) 1,000,000 shaft revolutions 2 ..5,000,000 shaft revolutions 2 

Total Resistance Shift ±5% maximum ±5% maximum 

Moisture Resistance MIL-STD-202, Method 103, ..MIL-STD-202, Method 103, 

Condition B Condition B 

Total Resistance Shift ±2% maximum ±5% maximum 

Mechanical Characteristics 1 

Mechanical Angle 3600° +10°, -0° 

Shaft Runout 0.003 in. (0.08mm) T.I.R 

Lateral Runout 0.005 in. (0.13mm) T.I.R 

Pilot Diameter Runout 0.003 in. (0.08mm) T.I.R 

Shaft End Play 0.012 in. (0.30mm) T.I.R 

Shaft Radial Play 0.003 in. (0.08mm) T.I.R 

Stop Strength 75 oz-in. (53 Ncm) minimum 

Torque (Starting & Running) 0.6 oz.-in. (0.35 Ncm) max. 

Backlash 1.0° maximum 1.0° maximum 

Weight Approximately 21 G Approximately 22. 5G 

Terminals Gold-plated solder lugs Gold-plated solder lugs 

Ganging 2 cups maximum 2 cups maximum 



.3600° +10°, -2° 
.0.003 in. (0.08mm) T.I.R. 
.0.005 in. (0.13mm) T.I.R. 
.0.003 in. (0.08mm) T.I.R. 
.0.012 (0.30mm) T.I.R. 
.0.003 (0.08mm) T.I.R. 
.75 oz.-in. (53 Ncm) minimum 
.0.6 oz.-in. (0.35 Ncm) max. 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
'Consult manufacturer for complete specification details. 
Specifications are subject to change without notice. 



3540S-1/3541H-1 

.72 
'(18.3) 

I . .565± 015 , 
(14.35 ±.38) 



(19.05 t. 38) 



225±015 



(5.72 ± .38) 

. 406+.000/-.002 
(41+00/01) 

3/8-32-UNEF-2ATHD 



j~. X 45° CHAMFER 

(.25) 




OPTIONAL ANTI ROTATION LUG 
(-91) 1.42 X. 50 ON 7.4 RADIUS. 
LENGTH 1.27 FROM MOUNTING SURFACE. 



(SUGGESTED PANEL HOLE 1.6 DIA.) 



.625 
(15.88) 



R MAX 




(22.23 ±38) 



TOLERANCES: EXCEPT WHERE NOTED 
DECIMALS: . XX . XXX, |f } 
FRACTIONS: ±1/64 
DIMENSIONS: ~ 

(MM) 



(2) WIPER 

ccw Q-vVVVWvV® cw 



CLOCKWISE - 
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7/8" (22MM) DIAMETER / 3- AND 5-TURN 
WIREWOUND 

■ Bushing mount 

■ Optional AR pin feature 

■ Non-standard features and specifications available 

■ Gangable 

FOR ORDERING INFORMATION SEE PAGE 297. 



Model 3543/3545 

Bourns® Precision Potentiometers 



3543 
3-Turn 



3545 
5-Turn 



Electrical Characteristics 1 

Standard Resistance Range 20 to 50K ohms 50 to 50K ohms 

Resistance Tolerance ±5% ±5% 

Independent Linearity ±0.25% ±0.25% 

Resolution See ordering information See ordering information 

Effective Electrical Angle 1080° +10°, -0° 1800° +10°, -0° 

Absolute Minimum Resistance/ 1 ohm or 0.1 % maximum 1 ohm or 0.1 % maximum 

Minimum Voltage (whichever is greater) (whichever is greater) 

Noise 100 ohms ENR maximum 100 ohms ENR maximum 

Power Rating (Voltage Limited 

By Power Dissipation or 

224 VAC [3543] or 273 VAC 

[3545], Whichever Is Less) 

+70°C 1 watt 1.5 watt 

+125°C Owatt Owatt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 ....MIL-STD-202, Method 301 

Sea Level 1 ,000 VAC minimum 1 ,000 VAC minimum 

Insulation Resistance 

(500 VDC) 1 ,000 megohms minimum ....1 ,000 megohms minimum 

Environmental Characteristics' 

Operating Temperature 

Static Operation Temp Range -55°C to +125°C -55°C to +125°C 

Dynamic Temp Range +1°C to +125°C +1°C to +125°C 

Temperature Coefficient 2 ±50ppm/°C maximum/unit ....±50ppm/°C maximum/unit 

Vibration 15G 15G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Shock 50G 50G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Load Life 1,000 hours, 1 watt 1,000 hours, 1.5 watts 

Total Resistance Shift ±2% maximum ±2% maximum 

Rotational Life (No Load) 300,000 shaft revolutions 500,000 shaft revolutions 

Total Resistance Shift ±5% maximum ±5% maximum 

Moisture Resistance MIL-STD-202, Method 103, ..MIL-STD-202, Method 103, 

Condition B Condition B 

Total Resistance Shift ±2% maximum ±2% maximum 

Mechanical Characteristics' 

Mechanical Angle 1080° +10°, -0° 1800° +10°, -0° 



.0.003 in. (0.08mm) T.I.R. 
.0.005 in. (0.13mm) T.I.R. 
.0.003 in. (0.08mm) T.I.R. 
.0.010 in. (0.25mm) T.I.R. 
.0.003 in. (0.08mm) T.I.R. 



Shaft Runout 0.003 in. (0.08mm) T.I.R. 

Lateral Runout 0.005 in. (0.13mm) T.I.R. , 

Pilot Diameter Runout 0.003 in. (0.08mm) T.I.R. . 

Shaft End Play 0.010 in. (0.25mm) T.I.R. , 

Shaft Radial Play 0.003 in. (0.08mm) T.I.R. . 

Stop Strength 75 oz.-in. (53 Ncm) min 75 oz.-in. (53 Ncm) min. 

Torque (Starting & Running) 0.5 oz.-in. (0.35 Ncm) max. ..0.5 oz.-in. (0.35 Ncm) max. 

Weight Approximately 21 G Approximately 21 G 

Terminals Gold-plated solder lugs Gold-plated solder lugs 

Backlash 1.0° maximum 1.0° maximum 

Ganging 2 cups maximum 2 cups maximum 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
'Consult manufacturer for complete specification details. 



272 



3543S-1/3545S-1 

.72 
(18.3) 
t .565±.015 



225 ±.01 5 




(5.72 t .38) 

.406+.000/-.002 
(10.31 +.00/ -.05) 

3/8" 32-UNEF-2ATHD 



tDIA. 



.010 

(.25) 



X 45° CHAMFER 



^-ADJUSTMENT 

03? 

SLOT WIDE 
(.81) 



81t.25) 
.2497+.0000/-.0003 
(6.342 + .000/ -.008) 
DIA 



(19.05 1.38) 



(20.62 ± .79) 

NOTE: L0CKWASHER AND MOUNTING NUTS SUPPLIED. 
ADD .75 (19MM) FOR ADDITIONAL CUPS. 



OPTIONAL ANTIR0TATI0N LUG 

(• 91 NTlllo7 ON (TJ) RADIUS 

LENGTH 1.27 FROM MOUNTING SURFACE. 

(SUGGESTED PANEL HOLE ^ DIA.) 

(1.6) 



.625 
(15.88) 



R MAX 




MTG. FACE 



(15.88) 



DIA. MIN. 



TOLERANCES: EXCEPT WHERE NOTED 

DECIMALS: .XX ± .XXX ± ^ 
(.25). (.13) 

FRACTIONS: ±1/64 

IN. 



DIMENSIONS: 



(MM) 



(2) WIPER 

ccw (IWWWWV-® cw 

CLOCKWISE - 



Specifications are subject to change without notice. 





7/8" (22MM) DIAMETER / 10-TURN 




WIREWOUND AND HYBRITRON® ELEMENT 

V V ■ I 1 k^» V V | ^ k^r # • 1 « k^r III fcrf I 1 I 1 1 1 1 ■ k^H ks k^ 1 V 1 k^ 1 V 1 




■ Servo mount ■ Ganaable 


■ Excellent rotational life 




■ Excellent resolution 




■ Non-standard features and soecifications available 


POURNS 


FOR ORDERING INFORMATION SEE PAGES 297 AND 298. 



Model 3550/3551 

Bourns® Precision Potentiometers 



3550 

Wirewound Element 



3551 

Hybritron® Element 



Electrical Characteristics 1 

Standard Resistance Range 100 to 200K ohms 1K to 100K ohms 

Resistance Tolerance ±3% ±10% 

Independent Linearity ±0.2% ±0.25% 

Resolution See ordering information Essentially infinite 

Effective Electrical Angle 3600° +10°, -0° 3600° +10°, -2° 

Absolute Minimum Resistance/ 1 ohm or 0.1 % maximum Minimum voltage 



Minimum Voltage (whichever is greater) 

Noise 100 ohms ENR maximum 



0.2% maximum 
.Output smoothness 0.1 % 
maximum 



Power Rating (Voltage Limited 
By Power Dissipation or 
500 VAC [3550] or 325 VAC 
[3551], Whichever Is Less) 

+70°C 2.5 watts 2 watts 

+125°C watt watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 ....MIL-STD-202, Method 301 

Sea Level 1,000 VAC minimum 1,000 VAC minimum 

80,000 Feet 300 VAC minimum 

70,000 Feet 300 VAC minimum 

Insulation Resistance 

(500 VDC) 1,000 megohms minimum ....1,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temp Range -65°C to +125°C -55°C to +105°C 

Dynamic Temp Range +1 °C to +1 25°C +1 °C to +1 05°C 

Temperature Coefficient 2 ±50ppm/°C maximum/unit ....±100ppm/°C maximum/unit 

Vibration 20G 20G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum ±2% maximum 

Voiltage Ratio Shift ±0.2% maximum ±0.2% maximum 

Shock 100G 100G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum ±2% maximum 

Voiltage Ratio Shift ±0.2% maximum ±0.2% maximum 

Load Life 1,000 hours, 2.5 watts 1,000 hours, 2 watts 

Total Resistance Shift ±2% maximum ±5% maximum 

Rotational Life (No Load) 1,000,000 shaft revolutions. ...10,000,000 shaft revolutions 

Total Resistance Shift ±5% maximum ±5% maximum 

Moisture Resistance MIL-STD-202, Method 103, ..MIL-STD-202, Method 103, 

Condition B Condition B 

Total Resistance Shift ±2% maximum ±5% maximum 

Mechanical Characteristics 1 

Mechanical Angle 3600° +10°, -0° 3600° +10°, -0° 

Shaft Runout 0.001 in. (0.02mm) T.I.R 0.001 in. (0.02mm) T.I.R. 

Lateral Runout 0.003 in. (0.08mm) T.I.R 0.003 (0.08mm) T.I.R. 

Pilot Diameter Runout 0.0015 in. (0.04mm) T.I.R 0.0015 in. (0.04mm) T.I.R. 

Shaft End Play 0.003 in. (0.08mm) T.I.R 0.003 in. (0.08mm) T.I.R. 

Shaft Radial Play 0.002 in. (0.05mm) T.I.R 0.002 in. (0.05mm) T.I.R. 

Stop Strength 96 oz.-in. (67.8 Ncm) min 96 oz.-in. (67.8 Ncm) min. 

Torque (Starting) 0.4 oz.-in. (0.30 Ncm) max. ..0.5 oz.-in. (0.35 Ncm) max. 

Torque (Running) 0.3 oz.-in. (0.25 Ncm) max 0.5 oz.-in. (0.35 Ncm) max. 

Backlash 1.0° maximum 1.0° maximum 

Weight Approximately 31 G Approximately 31 G 

Terminals Gold-plated turrets Gold-plated turrets 

Ganging 3 cups maximum 3 cups maximum 

'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
'Consult manufacturer tor complete specification details. 
Specifications are subject to change without notice. 



3550/3551 



WIPER CCW CW 

r^BB 5 f=i 



(9.35 ± .40) 

3/8 ± 1/32 



(9.35 t .80) 



X 45° CHAMFER 




TOLERANCES: EXCEPT WHERE NOTED 



DECIMALS: .XX ± 

FRACTIONS: ±1/64 
IN. 



.010 

(25), 



XXX ± ^ 



DIMENSIONS: 



(MM) 



(2) WIPER 

ccw ®-VsAAAAAA^-@ cw 

CLOCKWISE - 
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Model 3560/3561 

Bourns® Precision Potentiometers 



7/8" (22MM) DIAMETER / 3-TURN 
WIREWOUND AND HYBRITRON® ELEMENT 



■ Servo mount 

■ Shaft supported front and rear 
by precision ball bearings 

■ High temperature, moisture resistant, 
thermosetting plastic housing 

FOR ORDERING INFORMATION SEE PAGE 298. 



Special rotor and slider design 
assures excellent wiper stability 

Non-standard features and 
specifications available 

Gangable 



3560 

Wirewound Element 



3561 

Hybritron® Element 



Electrical Characteristics 1 

Standard Resistance Range 50 to 50K ohms 500 to 20K ohms 

Resistance Tolerance ±3% ±10% 

Independent Linearity ±0.25% ±0.25% 

Resolution See ordering information Essentially infinite 

Effective Electrical Angle 1080° +10°, -0° 1080° +10°, -0° 

Absolute Minimum Resistance/ 1 ohm or 0.1 % 0.1 % maximum 

Minimum Voltage (whichever is greater) 

Noise 100 ohms ENR maximum Output smoothness 0.1 % 

Power Rating (Voltage Limited 

By Power Dissipation or 

325 VAC, Whichever Is Less) 

+70°C 1.5 watt 1.5 watt 

+125°C watt watt 

Dielectric Strength MIL-R-12934 MIL-R-12934 

Sea Level 1 ,000 VAC minimum 1 ,000 VAC minimum 

80,000 Feet 300 VAC minimum 300 VAC minimum 

Insulation Resistance 

(500 VDC) 1 ,000 megohms minimum ....1 ,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature Range -65°C to +125°C -65°C to +125°C 

Temp. Coefficient of Wire 20ppm/°C maximum 100ppm/°C maximum 

Humidity MIL-R-1 2934 MIL-R-39023 

Humidity Cycling Humidity Cycling 

Vibration MIL-R-12934, 20G MIL-R-39023, 20G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Wiper Shift 0.2% maximum 0.1% maximum 

Shock MIL-R-12934, 100G MIL-R-39023, 100G 

Wiper Bounce and 

Wiper Shift Same as vibration Same as vibration 

Load Life 1 ,000 hours 1 ,000 hours 

Resistance Shift 2% maximum 5% maximum 

Mechanical Characteristics 1 

Mechanical Angle 1080° +10°, -0° 1080° +10°, -0° 

Shaft Runout 0.001 in. (0.03mm) T.I.R 0.001 in. (0.03mm) T.I.R. 

Lateral Runout 0.003 in. (0.08mm) T.I.R 0.003 in. (0.08mm) T.I.R. 

Pilot Diameter Runout 0.0015 in. (0.04mm) T.I.R 0.0015 in. (0.04mm) T.I.R. 

Shaft End Play 0.003 in. (0.08mm) T.I.R 0.003 in. (0.08mm) T.I.R. 

Shaft Radial Play 0.002 in. (0.05mm) T.I.R 0.002 in. (0.05mm) T.I.R. 

Rotational Life, 

Shaft Revolutions 600,000 4,000,000 

Stop Strength 96 oz.-in. (67.8 Ncm) min 96 oz.-in. (67.8 Ncm) min. 

Torque 0.4 oz.in. (0.30 Ncm) 0.4 oz.-in. (0.30 Ncm) 

maximum starting/ maximum 

0.3 oz.-in. (0.25 Ncm) 

maximum running 

Moment of inertia 0.25G cm 2 

Ganging 3 cups maximum 

Weight Approximately 23G 

Terminals Gold-plated turret type . 

Markings Manufacturer's name and part number, resistance value 

and tolerance, linearity tolerance, wiring diagram and 
date code. 



..0.25G cm 2 
..3 cups maximum 
..Approximately 23G 
..Gold-plated turret type 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
'Consult manufacturer for complete specification details. 



3560/3561 



WIPER tpptpp CCW CWj 




.29 



MIN. 



(7.37) 

.375 ± .031 



(9.53 ± .79) 



.875 
(22.23) 



DIA. 



■625+.0000/-.0005 
(15.875 + .000/- .013) 
_ DIA. 



.062 
(1.57) 



(26.60) 

ADD 18.42 MAX. FOR EACH ADDITIONAL CUP. 




TOLERANCES: EXCEPT WHERE NOTED 

DECIMALS: .XX t .XXX t ^ 
(.25), (.13) 

FRACTIONS: ±1/64 



DIMENSIONS: 



IN. 
(MM) 



ccwn 




CLOCKWISE 



Specifications are subject to change without notice. 





7/8" (22MM) DIAMETER / 10-TURN 
WIREWOUND 

■ Bushing mount 

■ Optional AR pin feature 

■ Plastic or metal shaft and bushings 

■ Wirewound 

■ Solder lugs or PC pins 

FOR ORDERING INFORMATION SEE PAGE 298. 



Sealable 

Non-standard features and 
specifications available 



Model 3590 

Bourns® Precision Potentiometer 



Electrical Characteristics' 

Standard Resistance Range 200 to 1 00K ohms 

Resistance Tolerance ±5% 

Independent Linearity ±0.25% 

Resolution See ordering information 

Effective Electrical Angle 3600° +10°, -0° 

Absolute Minimum Resistance 1 ohm or 0.1% maximum (whichever is greater) 

Noise 100 ohms ENR maximum 

Power Rating (Voltage Limited By Power 
Dissipation or 450 VAC, Whichever is Less) 

+40°C 2 watts 

+125°C watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 

Sea Level 2,000 VAC minimum 

Insulation Resistance (500 VDC) 1 ,000 megohms minimum 

Environmental Characteristics' 

Operating Temperature 

Static Operation Temperature Range -55°C to +125°C 

Dynamic Operation Temperature Range -55°C to +125°C 

Temperature Coefficient 2 ±50ppm/°C maximum/unit 

Vibration 15G 

Wiper Bounce 0.1 millisecond maximum 

Shock 50G 

Wiper Bounce 0.1 millisecond maximum 

Load Life 1 ,000 hours, 2 watts 

Total Resistance Shift ±2% maximum 

Rotational Life (No Load) 1,000,000 shaft revolutions 

Total Resistance Shift ±5% maximum 

Moisture Resistance MIL-STD-202, Method 103, Condition B 

Total Resistance Shift ±2% maximum 

Mechanical Characteristics' 

Mechanical Angle 3600° +10°, -0° 

Shaft Runout 0.005 in. (0.13mm) T.I.R. 

Lateral Runout 0.008 in. (0.20mm) T.I.R. 

Pilot Diameter Runout ..0.003 in. (0.08mm) T.I.R. 

Shaft End Play 0.010 in. (0.25mm) T.I.R. 

Shaft Radial Play , 0.005 in. (0.13mm) T.I.R. 

Stop Strength 64 oz.-in. (45 Ncm) minimum 

Torque (Starting & Running) 0.5 oz.-in. (0.40 Ncm) maximum (unsealed) 

1.5 oz.-in. (1.1 Ncm) maximum (sealed) 

Mounting Torque 5-7 in.-lbs. (0.55 - 0.80 Ncm) (plastic) 

15-18 in.-lbs. (1.7-2 Ncm) (metal) 

Backlash 1.0° maximum 

Terminals , Solder lugs or PC pins 

Weight Approximately 19G 



NOTE: For Anti-Rotation pin add 91 after configuration dash number. Example: -2 becomes -291 to add AR pin. 
'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
'Consult manufacturer for complete specification details for resistance below 1K ohms. 
Specifications are subject to change without notice. 
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SHAFT & BUSHING CONFIGURATIONS 



(Bushing - DxL, Shaft - D) 

(-1) Plastic Bushing (3/8" x 5/16") 

and Shaft (.2480 + .001, - .002) 
(-2) Metal Bushing (3/8" x 5/16") 

and Shaft (.2497 + .0000, - .0009) 
(-3) Sealed, Plastic Bushing (3/8" x 5/16") 

and Shaft (.2480 + .001 , - .002) 
(-4) Sealed, Metal Bushing (3/8" x 5/16") 

and Shaft (.2497 + .0000, - .0009) 
(-5) Metric, Plastic Bushing (9mm x 7.94mm) 

and Shaft (6mm + 0, - .076mm) 
(-6) Metric, Metal Bushing (9mm x 7.94mm) 

and Shaft (6mm + 0, - .023mm) 
(-7) Metric, Sealed, Plastic Bushing (9mm x 

7.94mm) and Shaft (6mm + 0, - .076mm) 
(-8) Metric, Sealed, Metal Bushing (9mm x 

7.94mm) and Shaft (6mm + 0, - .023mm) 




1/2" (12.7MM) DIAMETER /10-TURN 
WIREWOUND AND HYBRITRON® ELEMENT 



■ Bushing mount 

■ Excellent resolution 

■ Non-standard features and 
specifications available 

FOR ORDERING INFORMATION SEE PAGE 298. 



Small diameter 
High rotational life 



Model 3700/3701 

Bourns® Precision Potentiometers 



Electrical Characteristics' 



3700 

Wirewound Element 



3701 

Hybritron® Element 



Standard Resistance Range 1 00 to 1 00K ohms 1K tolOOKohms 

Resistance Tolerance ±5% ±1 0% 

Independent Linearity ±0.25% ±0.25% 

Resolution See ordering information Essentially infinite 

Effective Electrical Angle 3600° +10°, -0° 3600° +10°, -2° 

Absolute Minimum Resistance/ 1 ohm or 0.1% maximum Minimum voltage 



Minimum Voltage (whichever is greater) 

Noise 100 ohms ENR maximum . 



0.2% maximum 
..Output smoothness 
0.1% max. 

Power Rating (Voltage Limited 
By Power Dissipation or 
31 5 VAC, Whichever is Less) 

+70°C 1 watt 1 watt 

+125°C watt watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 ....MIL-STD-202, Method 301 

Sea Level 1 ,000 VAC minimum 1 ,000 VAC minimum 

80,000 Feet 400 VAC minimum 

70,000 Feet 300 VAC minimum 

Insulation Resistance 

(500 VDC) 1,000 megohms minimum ....1,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temp Range -65°C to +125°C -55°C to +105°C 

Dynamic Temp Range +1 °C to +1 25°C +1 °C to +1 05°C 

Temperature Coefficient 2 ±50ppm/°C maximum/unit ....±100ppm/°C maximum/unit 

Vibration 20G 20G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum ±2% maximum 

Voltage Ratio Shift ±0.5% maximum 0.5% maximum 

Shock 100G 100G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum ±2% maximum 

Voltage Ratio Shift ±0.5% maximum ±0.5% maximum 

Load Life 1,000 hours, 1 watt 1,000 hours, 1 watt 

Total Resistance Shift ±2% maximum ±5% maximum 

Rotational Life (No Load) 1,000,000 shaft revolutions. ...4,000,000 shaft revolutions 

Total Resistance Shift ±5% maximum ±5% maximum 

Moisture Resistance MIL-STD-202, Method 103, ..MIL-STD-202, Method 103, 

Condition B Condition B 

Total Resistance Shift ±2% maximum ±5% maximum 

Mechanical Characteristics 1 

Mechanical Angle 3600° +50°, -0° 3600° minimum 

Shaft Runout 0.002 in. (0.05mm) T.I.R 0.002 in. (0.05mm) T.I.R. 

Shaft End Play 0.005 in. (0.13mm) T.I.R 0.005 (0.13mm) T.I.R. 

Shaft Radial Play 0.003 in. (0.08mm) T.I.R 0.003 in. (0.08mm) T.I.R. 

Stop Strength 20 oz-in. (14 Ncm) minimum. .20 oz-in. (14 Ncm) minimum 

Torque (Starting & Running) 0.6 oz.-in. (0.45 Ncm) max. ..0.6 oz.-in. (0.45 Ncm) max. 

Backlash 1.0° maximum 1.0° maximum 

Weight Approximately 28G Approximately 28G 

Terminals Gold-plated solder lugs Gold-plated turret lugs 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
'Consult factory for complete specification details. 



3700S-1/3701H-1 



W-32-UNEF-2ATHD 




276 







X 






3/8 






(9.53) 






1/2 



L0CKWASHER AND MOUNTING NUT 
TO BE SUPPLIED WITH EACH UNIT 





.48 




(12.2) 




.875 ± 015 
(22.23 t .38) 



TOLERANCES: EXCEPT WHERE NOTED 
DECIMALS: . XX »ltt. XXX ± M 
FRACTIONS: ±1/64 



DIMENSIONS. 



IN. 
(MM) 



ccw 



cw 

3) 



( p CHvy \A<D 



tto change without notice. 




1/2" (12.7MM) DIAMETER /10-TURN 
WIREWOUND AND HYBRITRON® ELEMENT 



Servo mount 

Excellent resolution 

Non-standard features and 
specifications available 



Small diameter 
High rotational life 



FOR ORDERING INFORMATION SEE PAGE 298 AND 299. 



Model 3750/3751 

Bourns® Precision Potentiometers 



3750 

Wirewound Element 



Electrical Characteristics 1 



3751 

Hybritron® Element 



Standard Resistance Range 100 to 100Kohms 1K to 100Kohms 

Resistance Tolerance ±5% ±10% 

Independent Linearity ±0.25% ±0.25% 

Resolution See ordering information Essentially infinite 

Effective Electrical Angle 3600° +10°, -0° 3600° +10°, -4° 

Absolute Minimum Resistance/ 1 ohm or 0.1% maximum Minimum voltage 

Minimum Voltage (whichever is greater) 0.2% maximum 

Noise 100 ohms ENR maximum Output smoothness 

0.1% max. 

Power Rating (Voltage Limited 
By Power Dissipation or 
315 VAC, Whichever is Less) 

+70°C 1 watt 1 watt 

+125°C Owatt watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 ....MIL-STD-202, Method 301 

Sea Level 1 ,000 VAC minimum 1 ,000 VAC minimum 

80,000 Feet 300 VAC minimum 

70,000 Feet 300 VAC minimum 

Insulation Resistance 

(500 VDC) 1,000 megohms minimum ....1,000 megohms minimum 

Environmental Characteristics' 

Operating Temperature 

Static Operation Temp Range -65°C to +125°C -55°C to +105°C 

Dynamic Temp Range +1°C to +125°C +1°C to +105°C 

Temperature Coefficient 2 ±50ppm/°C maximum/unit ....±100ppm/°C maximum/unit 

Vibration 20G 20G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum ±2% maximum 

Voltage Ratio Shift ±0.2% maximum 0.2% maximum 

Shock 100G 100G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum ±2% maximum 

Voltage Ratio Shift ±0.2% maximum ±0.2% maximum 

Load Life 1 ,000 hours, 1 watt 1 ,000 hours, 1 watt 

Total Resistance Shift ±2% maximum ±5% maximum 

Rotational Life (No Load) 1,000,000 shaft revolutions... .10,000,000 shaft revolutions 

Total Resistance Shift ±5% maximum ±5% maximum 

Moisture Resistance MIL-STD-202, Method 103, ..MIL-STD-202, Method 103, 

Condition B Condition B 

Total Resistance Shift ±2% maximum ±5% maximum 

Mechanical Characteristics 1 

Mechanical Angle 3600° +20°, -0° 3600° +20°, -0° 

Shaft Runout 0.003 in. (0.08mm) T.I.R 0.003 in. (0.08mm) T.I.R. 

Lateral Runout 0.003 in. (0.08mm) T.I.R 0.003 in. (0.08mm) T.I.R. 

Pilot Diameter Runout 0.002 in. (0.05mm) T.I.R 0.002 in. (0.05mm) T.I.R. 

Shaft End Play 0.005 in. (0.13mm) T.I.R 0.005 (0.13mm) T.I.R. 

Shaft Radial Play 0.002 in. (0.05mm) T.I.R 0.002 in. (0.05mm) T.I.R. 

Stop Strength 20 oz-in. (14 Ncm) minimum. .20 oz-in. (14 Ncm) minimum 

Torque (Starting) 0.5 oz.-in. (0.25 Ncm) max. ..0.5 oz.-in. (0.35 Ncm) max. 

Torque (Running) 0.3 oz.-in. (0.25 Ncm) max 0.5 oz.-in. (0.35 Ncm) max. 

Backlash 1.0° maximum 1.0° maximum 

Weight Approximately 8.5G Approximately 8.5G 

Terminals Gold-plated turrets Gold-plated turrets 

'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
'Consult factory for complete specification details. 
Specifications are subject to change without notice. 
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1-1/16" (27MM) DIAMETER /SINGLE-TURN 
WIREWOUND AND HYBRITRON® ELEMENT 

■ Moisture resistant, thermosetting plastic housing; stainless steel shaft 

■ 1 watt power rating at 40°C 

■ Rotational life up to 4,000,000 shaft revolutions (Model 3437H-HYB) 

■ Non-standard features and specifications available 

FOR ORDERING INFORMATION SEE PAGE 296. 



Model 3437/3437H-HYB 

Bourns® Precision Potentiometers 



Electrical Characteristics 1 



3437 

Wirewound Element 



3437H-HYB 
Hybritron® Element 



Standard Resistance Range 50 to 50K ohms 200 to 20K ohms 

Resistance Tolerance ±5% ±10% 

Independent Linearity ±0.5% ±0.5% 

Effective Electrical Angle 320° +5° 320° +5° 

Noise 100 ohms ENR maximum 

Output smoothness 0.5% max. 

Power Rating 

+40°C 1 watt 1 watt 

+80°C watt watt 

Resolution See ordering information Essentially infinite 

Dielectric Strength MIL-R-12934 MIL-R-12934 

Sea Level 500 VAC minimum 500 VAC minimum 

Insulation Resistance 

(500 VDC) 1,000 megohms minimum ....1,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature Range -15°C to +80°C -15°C to +80°C 

Temperature Coefficient 2 ±20ppm/°C maximum ±100ppm/°C maximum 

Vibration 

Resistance Shift 10G, 10-500 CPS 10G, 10-500 CPS 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Wiper Shift 1% maximum 1% maximum 

Shock 15-3/4G 15G 

Wiper Bounce 0.1 millisecond maximum O.t millisecond maximum 

Resistance & Wiper Shift Same as Vibration Same as Vibration 

Load Life 1,000 hours 1,000 hours 

Total Resistance Shift ±5% maximum ±5% maximum 

Mechanical Characteristics! 

Mechanical Angle Continuous Continuous 

Rotational Life 200,000 shaft revolutions 4,000,000 shaft revolutions 

Torque (Starting & Running) 2.0 oz.-in. (1.4 Ncm) max 2.0 oz.-in. (1.4 Ncm) max. 

Weight Approximately 30G Approximately 30G 

Terminals Gold-plated turrets Gold-plated turrets 

Markings Manufacturer's name and part number, resistance value 

and tolerance, linearity tolerance, wiring diagram, 

date code 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
'Consult factory for complete specification details. 
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Specifications are subject to change without notice. 




1-1/16" (27MM) DIAMETER /SINGLE-TURN 
WIREWOUND 

■ Bushing mount ■ Gangable 

■ Outstanding vibration and shock performance 

■ Shaft supported front and rear by precision sleeve bearings 

■ High temperature, moisture resistant, thermosetting plastic housing 

■ Non-standard features and specifications available 

FOR ORDERING INFORMATION SEE PAGE 296. 



Model 3435 

Bourns® Precision Potentiometer 



Electrical Characteristics' 

Standard Resistance Range 50 to 50K ohms 

Resistance Tolerance ±3% 

Independent Linearity ±0.5% 

Resolution See ordering information 

Effective Electrical Angle 350° ±2° 

Absolute Minimum Resistance 1 ohm or 0.1 % (whichever is greater) 

Noise 100 ohms ENR maximum 

Power Rating 

+70°C 1.5 watts 

+125°C watt 

Dielectric Strength 

Sea Level 1,000 VAC min. 

70,000 Feet 300 VAC min. 

Insulation Resistance 

(500 VDC) 1,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature Range -65°C to +125°C 

Temperature Coefficient 2 ±20ppm/°C max. 

Humidity MIL-R-12934 humidity cycling 

Vibration MIL-R-12934, 15G 

Wiper Bounce 0.1 millisecond maximum 

Wiper Shift 1.0% maximum 

Shock MIL-R-12934, 50G 

Wiper Bounce j Same as Vibration 

Load Life 1,000 hours 

Resistance Shift 2.0% maximum 

Mechanical Characteristics 1 

Mechanical Angle Continuous 

Shaft Runout 0.001 in. (0.025mm) T.I.R. 

Shaft End Play 0.003 in. (0.08mm) T.I.R. 

Shaft Radial Play 0.003 in. (0.08mm) T.I.R. 

Rotational Life 2,000,000 shaft revolutions 

Torque (Starting) 0.2 oz.-in. (0.14 Ncm) max. 

Torque (Running) 0.2 oz.-in. (0.14 Ncm) max. 

Torque (Additional Cups) Add 75% each 

Ganging 8 cups maximum 

Weight Approx. 23G 

Terminals Gold-plated turrets 

Markings Manufacturer's name and part number, resistance value 

and tolerance, linearity tolerance, wiring diagram, date code 
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'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
'Consult factory for complete specification details. 



Specifications are subject to change without notice. 
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2"" (51 MM) DIAMETER/ 
SINGLE-TURN WIREWOUND 

■ Servo mount ■ Gangable 

■ Shaft support front and rear by precision ball bearings 

■ High temperature, moisture resistant, thermosetting plastic housing 

■ Outstanding vibration and shock performance 

■ Non-standard features and specifications available 

FOR ORDERING INFORMATION SEE PAGE 298. 



Model 3465 

Bourns® Precision Potentiometers 



Electrical Characteristics 1 

Standard Resistance Range 50 to 1 00K ohms 

Resistance Tolerance ±3% 

Independent Linearity ±0.3% 

Resolution See ordering information 

Effective Electrical Angle 350° ±2° 

Absolute Minimum Resistance 1 ohm or 0.1 % 

(whichever is greater) 

Noise 100 ohms ENR maximum 

Power Rating 

+70°C 4 watts 

+125°C watt 

Dielectric Strength 

Sea Level 1 ,000 VAC min. 

70,000 Feet 250 VAC min. 

Insulation Resistance 

(500 VDC) 1 ,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature Range -65°C to +125°C 

Temperature Coefficient 2 ±20ppm/°C max. 

Humidity MIL-R-12934 

Humidity cycling 

Vibration MIL-R-12934, 15G 

Wiper Bounce 0.1 millisecond maximum 

Wiper Shift 1 .0% maximum 

Shock MIL-R-12934, 50G 

Wiper Bounce Same as Vibration 

Load Life 1,000 hours 

Resistance Shift 2.0% maximum 

Mechanical Characteristics 1 

Mechanical Angle Continuous 

Shaft Runout 0.001 in. (0.025mm) T.I.R. 

Shaft End Play 0.003 in. (0.08mm) T.I.R. 

Shaft Radial Play 0.0015 in. (0.04mm) T.I.R. 

Lateral Runout 0.003 in. (0.08mm) T.I.R. 

Pilot Diameter Runout 0.002 in. (0.05mm) T.I.R. 

Rotational Life 1,000,000 

shaft revolutions 

Torque (Starting) 0.71 Ncm max. 

Torque (Running) 0.42 Ncm max. 

Moment of Inertia 1.67G cm2 

Ganging 8 cups maximum 

Weight Approx. 85G 

Terminals Gold-plated turrets 

Markings Manufacturer's name and part number, resistance value 

and tolerance, linearity tolerance, wiring diagram, 

date code 
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'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
'Consult factory for complete specification details. 
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Specifications are subject to change without notice. 




Model 6534 

Bourns® Precision Potentiometer 



7/8" (22MM) DIAMETER / SINGLE-TURN 
CONDUCTIVE PLASTIC 

■ Servo mount 

■ Shaft supported by front and rear precision ball bearings 

■ Non-standard features and specifications available 

■ Gangable up to 1 cups 

FOR ORDERING INFORMATION SEE PAGE 299. 



Electrical Characteristics 1 

Standard Resistance Range 1K to 100K ohms 

Resistance Tolerance ±1 0% 

Independent Linearity ±0.5% 

Effective Electrical Angle 320° ±3° 

Minimum Voltage 0.1 % maximum (0.25 at 2K ohms, 0.4% at 1 K ohm) 

Resolution Essentially infinite 

Power Rating (Voltage Limited By 
Power Dissipation or 350 VAC, Whichever is Less) 

+70°C 1 watt 

+125°C watt 

Output Smoothness 0.1 % 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 

Sea Level 750 VAC minimum 

70,000 Feet 250 VAC minimum 

Insulation Resistance (500 VDC) 1,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temperature Range -65°C to +125°C 

Dynamic Operation Temperature Range +1°C to +125°C 

Temperature Coefficient ±500ppm/°C maximum 

Moisture Resistance MIL-STD-202, Method 103, Condition B 

Total Resistance Shift ±10% maximum 

Vibration 15G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum 

Shock 50G 

Wiper Bounce 0.1 millisecond maximum 

Rotational Life (No Load) 25,000,000 shaft revolutions 

Total Resistance Shift ±10% maximum 



Mechanical Characteristics 1 

Shaft Runout 0.001 in. (0.025mm) T.I 



R. 



Shaft End Play 0.003 in. (0.08mm) T.I.R. 

Shaft Radial Play 0.003 in. (0.08mm) T.I.R. 

Pilot Diameter Runout 0.001 in. (0.025mm) T.I.R. 

Lateral Runout 0.002 in. (0.05mm) T.I.R. 

Backlash 0.1° maximum 

Mechanical Angle Continuous 

Torque (Starting & Running) 0.25 oz.-in. (0.18 Ncm) maximum 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
Specifications are subject to change without notice. 
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7/8" (22MM) DIAMETER / SINGLE-TURN / 
CONDUCTIVE PLASTIC 



■ Infinite resolution element 

■ Standard linearity: 1 .0% 

■ Extended temperature range: 
-65°C to +125°C 

■ Extended life version (6538) 

FOR ORDERING INFORMATION SEE PAGE 299 



■ Output smoothness: 0.1 % standard 

■ Molded-in rear terminals 

■ Non-standard features and 
specifications available 



Model 6537/6538 

Bourns® Precision Potentiometers 



6537 

7/8" (22mm) Diameter 



Electrical Characteristics 1 



6538 

7/8" (22mm) Diameter 
(Ball Bearing) 



Standard Resistance Range 1K to 100K ohms 1K to 100K ohms 

Resistance Tolerance ±10% ±10% 

Independent Linearity ±1% ±1% 

Resolution Essentially infinite Essentially infinite 

Effective Electrical Angle 340° +3° 340° +3° 

End Voltage 0.5% maximum 0.5% maximum 

Output Smoothness 0.1% 0.1% 

Power Rating (Voltage Limited 

By Power Dissipation or 

300 VAC, Whichever is Less) 

+70°C 1 watt 1 watt 

+125°C watt watt 

Dielectric Withstanding 

Voltage MIL-STD-202, Method 301 ....MIL-STD-202, Method 301 

Sea Level 750 VAC minimum 750 VAC minimum 

Insulation Resistance 

(500 VDC) 500 megohms minimum 1,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temp Range -65°C to +125°C -65°C to +125°C 

Dynamic Temp Range +1°C to +125°C +1°C to +125°C 

Temperature Coefficient ±500ppm/°C maximum ±500ppm/°C maximum 

Moisture Resistance MIL-STD-202, Method 106.... MIL-STD-202, Method 106 

Total Resistance Shift ±10% maximum ±10% maximum 

Vibration 15G 15G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Total Resistance Shift ±5% maximum ±5% maximum 

Voltage Ratio Shift ±0.5% maximum ±0.5% maximum 

Shock 50G 50G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Total Resistance Shift ±5% maximum ±5% maximum 

Voltage Ratio Shift ±0.5% maximum ±0.5% maximum 

Load Life 1,000 hours, 1 watt 1,000 hours, 1 watt 

Total Resistance Shift ±10% maximum ±10% maximum 

Rotational Life (No Load) 10,000,000 shaft revolutions.. ..20,000,000 shaft revolutions 

Total Resistance Shift ±1 0% maximum ±1 0% maximum 

Mechanical Characteristics 1 

Mechanical Angle Continuous 

Backlash 0.1 "maximum 

Shaft Runout 0.005 in. (0.13mm) T.I.R 

Shaft End Play 0.005 in. (0.13mm) T.I.R 

Shaft Radial Play 0.005 (0.13mm) T.I.R 

Pilot Diameter 

Runout 0.0025 in. (0.06mm) T.I.R. ... 

Lateral Runout 0.003 in. (0.08mm) T.I.R 

Torque (Starting & Running) 0.5 oz.-in. (0.40 Ncm) max. 

Terminals Molded-in rear 



.Continuous 

.0.1° maximum 

.0.001 in. (0.025mm) T.I.R. 

.0.005 in. (0.13mm) T.I.R. 

.0.003 in. (0.08mm) T.I.R. 

.0.0025 in. (0.06mm) T.I.R. 
.0.003 in. (0.08mm) T.I.R. 
.0.25 oz.-in. (0.18 Ncm) max. 
.Molded-in rear 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
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Specifications are subject to change without notice. 




7/8" (22MM) DIAMETER / SINGLE-TURN 
CONDUCTIVE PLASTIC 

■ Essentially infinite resolution ■ Non-standard features available 

■ Excellent rotational life ■ Cost and space saving 

■ High quality, rugged construction 

■ General purpose applications 

FOR ORDERING INFORMATION SEE PAGE 299. 



Model 6539/6639 

Bourns® Precision Potentiometers 



6539 
Servo Mount 



6639 
Bushing Mount 



Electrical Characteristics 1 

Standard Resistance Range 1 K to 1 00K ohms 1K tolOOKohms 

Resistance Tolerance 

Standard ±15% ±15% 

Independent Linearity 

Standard ±2.0% ±2.0% 

Resolution Essentially infinite Essentially infinite 

Effective Electrical Angle 340° +3° ....340° +3° 

End Voltage 0.5% maximum 0.5% maximum 

Output Smoothness 0.1% 0.1% 

Power Rating (Voltage Limited 

By Power Dissipation or 

300 VAC, Whichever is Less) 

+70°C 1.0 watt 1.0 watt 

+125°C Owatt watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 ....MIL-STD-202, Method 301 

Sea Level 750 VAC minimum 750 VAC minimum 

Insulation Resistance 

(500 VDC) 500 megohms minimum 500 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temp Range -65°C to +125°C -65°C to +125°C 

Dynamic Temp Range +1 °C to +1 25°C +1 °C to +1 25°C 

Vibration 15G 15G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Shock 50G 50G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Rotational Life (No Load) 10,000,000 shaft 10,000,000 shaft 

revolutions revolutions 



Mechanical Characteristics 1 

Mechanical Angle Continuous, Stops 

(340° +8°, -0°) available 

Backlash 0.1° maximum 

Shaft Runout 0.005 in. (0.13mm) T.I.R 

Shaft End Play 0.005 in. (0.13mm) T.I.R 

Shaft Radial Play 0.005 in. (0.13mm) T.I.R 

Pilot Diameter 

Runout 0.0025 in. (0.06mm) T.I.R. 

Lateral Runout 0.003 in. (0.08mm) T.I.R. 

Torque (Starting & Running) 0.5 oz.-in. (0.40 Ncm) max. 

Terminals Rear Turret Type 

Bearing Type Brass Sleeve 

Markings Manufacturer's name 

part number, resistance 
value and tolerance, 
linearity tolerance, 
wiring diagram and 
date code. 



..Continuous, Stops 
(340° +8° -0°) available 
..0.1° maximum 
..0.005 in. (0.13mm) T.I.R. 
.0.005 in. (0.13mm) T.I.R. 
..0.005 in. (0.13mm) T.I.R. 



..0.5 oz.-in. (0.40 Ncm) max. 
..Rear Turret Type 
..Nickel Plated Brass 
..Manufacturer's name, 

part number, resistance 

value and tolerance, 

linearity tolerance, 

wiring diagram and 

date code. 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
Specifications are subject to change without notice. 
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Model 6544 

Bourns® Precision Potentiometer 



1-1/16" (27MM) DIAMETER /SINGLE-TURN 
CONDUCTIVE PLASTIC 



■ Extended rotational life 

■ Ball bearings front and rear 

■ Servo mount 

■ Ganging up to 10 cups 

FOR ORDERING INFORMATION SEE PAGE 299. 



Non-standard features and 
specifications available 




Electrical Characteristics 1 

Standard Resistance Range 1K to 100K ohms 

Resistance Tolerance ±10% 

Independent Linearity ±0.50% 

Effective Electrical Angle 350° ±2° 

Minimum Voltage 0.1 % maximum (0.2% at 2K ohms, 0.4% at 1 K ohms) 

Resolution Essentially infinite 

Power Rating (Voltage Limited By 
Power Dissipation or 350 VAC, Whichever is Less) 

+70°C 2 watts 

+125°C watt 

Output Smoothness 0.1 % 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 

Sea Level 1,000 VAC minimum 

70,000 Feet 350 VAC minimum 

Insulation Resistance (500 VDC) 1 ,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temperature Range -65°C to +125°C 

Dynamic Operation Temperature Range +1°C to +125°C 

Temperature Coefficient 2 ±500ppm/°C maximum 

Moisture Resistance MIL-STD-202, Method 103, Condition B 

Total Resistance Shift ±10% maximum 

Vibration 15G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum 

Shock 60G 

Wiper Bounce 0.1 millisecond maximum 

Rotational Life (No Load) 25,000,000 shaft revolutions 

Total Resistance Shift ±10% maximum 

Load Life 1,000 hours, 1.5 watts 

Total Resistance Shift ±10% maximum 

Mechanical Characteristics 1 

Shaft Runout 0.001 in. (0.025mm) T.I.R. 

Shaft End Play 0.003 in. (0.08mm) T.I.R. 

Shaft Radial Play 0.003 in. (0.08mm) T.I.R. 

Pilot Diameter Runout 0.001 in. (0.025mm) T.I.R. 

Lateral Runout 0.003 in. (0.08mm) T.I.R. 

Backlash 0.1° maximum 

Mechanical Angle Continuous 

Torque (Starting & Running) 0.25 oz.-in. (0.18 Ncm) maximum 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
'Consult factory for complete specification details. 
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Model 6574 

Bourns® Precision Potentiometer 



2" (51 MM) DIAMETER / SINGLE-TURN 
CONDUCTIVE PLASTIC 

■ Servo mount style 

■ Shaft supported by front and rear precision ball bearings 

■ Non-standard features and specifications available 

■ Gangable up to 1 cups 

FOR ORDERING INFORMATION SEE PAGE 299. 



Electrical Characteristics 1 

Standard Resistance Range 1K to 100K ohms 

Resistance Tolerance ±10% 

Independent Linearity ±0.25% 

Effective Electrical Angle 350° ±2° 

Minimum Voltage 0.1 % maximum (0.2% at 2K ohms, 0.4% at 1 K ohms) 

Resolution Essentially infinite 

Power Rating (Voltage Limited By 
Power Dissipation or 350 VAC, Whichever is Less) 

+70°C 2 watts 

+125°C watt 

Output Smoothness 0.1 % 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 

Sea Level 1 ,000 VAC minimum 

70,000 Feet 350 VAC minimum 

Insulation Resistance (500 VDC) 1,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temperature Range -65°C to +125°C 

Dynamic Operation Temperature Range +1°C to +125°C 

Temperature Coefficient 2 ±500ppm/°C maximum 

Moisture Resistance MIL-STD-202, Method 103, Condition B 

Total Resistance Shift ±10% maximum 

Vibration 15G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum 

Shock 60G 

Wiper Bounce 0.1 millisecond maximum 

Rotational Life (No Load) 25,000,000 shaft revolutions 

Total Resistance Shift ±10% maximum 

Load Life 1,000 hours, 1.5 watts 

Total Resistance Shift ±10% maximum 

Mechanical Characteristics 1 

Shaft Runout 0.001 in. (0.025mm) T.I.R. 

Shaft End Play 0.003 in. (0.08mm) T.I.R. 

Shaft Radial Play 0.003 in. (0.08mm) T.I.R. 

Pilot Diameter Runout 0.001 in. (0.025mm) T.I.R. 

Lateral Runout 0.003 in. (0.08mm) T.I.R. 

Backlash 0.1° maximum 

Mechanical Angle Continuous 

Torque (Starting & Running) 0.75 oz.-in. (0.53 Ncm) maximum 



2497+.0000/-.0003 , 




(15.24 ±.787) 



(15.9 ±.80) 



90" MAX. 




1.165 
(29.59) 



MAX. 



TOLERANCES: EXCEPT WHERE NOTED 
DECIMALS: .XX ± ^ .XXX ± 

(.JS), (.Id) 

FRACTIONS: ±1/64 
DIMENSIONS:^ 
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CLOCKWISE * 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
Specifications are subject to change without notice. 
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2" (51 MM) DIAMETER / SINGLE-TURN 
CONDUCTIVE PLASTIC 

■ Servo mount style 

■ Shaft supported by front and rear precision ball bearings 

■ Non-standard features and specifications available 

■ Gangable up to 10 cups 



FOR ORDERING INFORMATION SEE PAGE 299. 

Model 6575 

Bourns® Precision Potentiometer 



Electrical Characteristics 1 

Standard Resistance Range , 1Kto 100K ohms 

Resistance Tolerance ±1 0% 

Independent Linearity ±0.1 % 

Effective Electrical Angle 350° ±2° 

End Voltage MIL-R-39023 

Total Resistance 

IKohms 0.4% 

2Kohms 0.2% 

5K ohms 0.1 % 

Power Rating 

+70°C 2 watts 

+125°C watt 

Output Smoothness 0.1 % 

Dielectric Strength 

Sea Level 1 ,000 VAC minimum 

70,000 Feet 350 VAC minimum 

Insulation Resistance (500 VDC) 1,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temperature Range -65°C to +125°C 

Dynamic Operation Temperature Range +1 °C to +125°C 

Temperature Coefficient 2 

Total Resistance < 1 K ohm 600 PPM/°C 

Total Resistance >1 K ohm 400 PPM/°C 

Humidity MIL-R-39023, Delta R = <10% 

Vibration MIL-R-39023, 15G, 10-2000Hz 

Wiper Bounce 0.1 millisecond discontinuity 

Wiper Shift Delta Vr = <1 %, Delta R = <2% 

Shock MIL-R-39023, 60G 

Wiper Bounce and Wiper Shift 0.1 millisecond discontinuity, Delta Vr = <1 % 

Load Life (MIL-R-39023) 1 ,000 hours, 1 .5 watts 

Total Resistance Shift ±10% maximum 

Mechanical Characteristics 1 

Mechanical Angle Continuous 

Shaft Runout 0.001 in. or 0.003 in. (0.025mm or 0.05mm) shaft length 

Lateral Runout 0.003 in. (0.08mm) T.I.R. 

Pilot Diameter Runout 0.003 in. (0.08mm) T.I.R. 

Shaft End Play 0.001 in. (0.25mm) T.I.R. 

Shaft Radial Play 0.003 in. (0.08mm) T.I.R. 

Rotational Life, Shaft Revolutions MIL-R-39023 

1 00 X 1 to power 6 revolutions (1 00 million) 
resistance change 1 0% max, symbol 4 
Torque (Starting & Running) 0.25 oz-in. maximum 



' At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
' Consult factory for complete specification details. 
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Specifications are subject to change without notice. 




Model 6637/6638 

Bourns® Precision Potentiometers 



7/8" (22MM) DIAMETER / SINGLE-TURN 
CONDUCTIVE PLASTIC 

■ Bushing mount 

■ Excellent resolution 

■ High rotational life (ball bearing shaft support available - 6638) 

■ Non-standard features and specifications available 

FOR ORDERING INFORMATION SEE PAGE 299. 



6637 

7/8" (22mm) Diameter 



Electrical Characteristics' 



6638 

7/8" (22mm) Diameter 
(Ball Bearing) 



Standard Resistance Range 1 K to 1 00K ohms 1 K to 1 00K ohms 

Resistance Tolerance ±1 0% ±10% 

Independent Linearity ±1% ±1% 

Effective Electrical Angle 340° +3° 340° +3° 

End Voltage 0.5% maximum 0.5% maximum 

Output Smoothness 0.1% maximum 0.1% maximum 

Resolution Essentially infinite Essentially infinite 

Power Rating (Voltage Limited 

By Power Dissipation or 

300 VAC, Whichever is Less) 

+70°C 1 watt 1 watt 

+125°C watt watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 ....MIL-STD-202, Method 301 

Sea Level 750 VAC minimum 750 VAC minimum 

Insulation Resistance 

(500 VDC) 1 ,000 megohms minimum ....1,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temp Range -65°C to +125°C -65°C to +125°C 

Dynamic Temp Range +1°C to +125°C +1°C to +125°C 

Temperature Coefficient ±500ppm/°C maximum ±500ppm/°C maximum 

Moisture Resistance MIL-STD-202, Method 106. ...MIL-STD-202, Method 106 

Total Resistance Shift ±1 0% maximum ±1 0% maximum 

Vibration 15G 15G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Total Resistance Shift ±5% maximum ±5% maximum 

Voltage Ratio Shift ±0.5% maximum ±0.5% maximum 

Shock 50G 50G 

Wiper Bounce 0.1 millisecond maximum 0.1 millisecond maximum 

Total Resistance Shift ±5% maximum ±5% maximum 

Voltage Ratio Shift ±0.5% maximum ±0.5% maximum 

Rotational Life (No Load) 10,000,000 shaft 20,000,000 shaft 

revolutions revolutions 
Total Resistance Shift ±10% maximum ±10% maximum 

Load Life 1,000 hours, 1 watt 1,000 hours, 1 watt 

Total Resistance Shift ±10% maximum ±10% maximum 

Mechanical Characteristics' 

Mechanical Angle Continuous Continuous 

Backlash 0.1° maximum 0.1° maximum 

Shaft Runout 0.001 in. (0.025mm) T.I.R 0.001 in. (0.025mm) T.I.R. 

Shaft End Play 0.005 in. (0.13mm) T.I.R 0.005 in. (0.13mm) T.I.R. 

Shaft Radial Play 0.005 in. (0.13mm) T.I.R 0.003 in. (0.08mm) T.I.R. 

Torque (Starling & Running) 0.5 oz.-in. (0.40 Ncm) max. ..0.25 oz.-in. (0.18 Ncm) max. 



(2) WIPER 

ccw©-VWwWV<3) cw 

CLOCKWISE - 

'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
Specifications are subject to change without notice. 
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1-5/16" (33MM) DIAMETER / SINGLE-TURN 
CONDUCTIVE PLASTIC 

■ Bushing mount 

■ Shaft supported by front sleeve bearing 

■ Non-standard features and specifications available 



FOR ORDERING INFORMATION SEE PAGE 300. 

Model 6657 

Bourns® Precision Potentiometer 



Electrical Characteristics 1 

Standard Resistance Range 1Kto 100Kohms 

Resistance Tolerance ±1 0% 

Independent Linearity ±1 % 

Resolution Essentially infinite 

Effective Electrical Angle 340° ±3° 

End Voltage 0.5% maximum 

Output Smoothness 0.1 % 

Power Rating (Voltage Limited By 
Power Dissipation or 300 VAC, Whichever is Less) 

+70°C 1.5 watts 

+125°C watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 

Sea Level 750 VAC minimum 

Insulation Resistance (500 VDC) 1 ,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temperature Range -65°C to +125°C 

Dynamic Operation Temperature Range +1°C to +125°C 

Temperature Coefficient ±500ppm/°C maximum 

Vibration 15G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±5% maximum 

Voltage Ratio Shift ±0.5% maximum 

Shock 50G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±5% maximum 

Voltage Ratio Shift ±0.5% maximum 

Load Life 1,000 hours, 1.5 watts 

Total Resistance Shift ±10% maximum 

Rotational Life (No Load) 10,000,000 shaft revolutions 

Total Resistance Shift ±10% maximum 

Moisture Resistance MIL-STD-202, Method 106 

Total Resistance Shift ±15% maximum 

Mechanical Characteristics 1 

Mechanical Angle Continuous 

Backlash 0.1° maximum 

Shaft Runout 0.001 in. (0.025mm) T.I.R. 

Shaft End Play 0.005 in. (0.13mm) T.I.R. 

Shaft Radial Play 0.005 in. (0.13mm) T.I.R. 

Torque (Starting & Running) 0.5 oz.-in. (0.40 Ncm) maximum 



' At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 



h 



.062 
(1.57) 

.648 ±.01 5 , 
(16.46 ±.38) 



1-5/16 
(33.34) 
DIA. 



1/8 
(3.18) 



.4062+.000/-.002 
(10.317+.000/-.051) 
DIA. SHAFT 



3/8 -32 UNEF-2ATHD 

.2498+.0000/-.0003 
(6.345+.000/-.008) 
DIA. SHAFT 

„ / b X ( 25) 

CHAMFER 



3/8±1/32 



'(9.53±.79) 



7/8 ± 1/32 



(22.23 ± .79) 




SHAFT SLOT 
047 

<t?! wide 
x (fi) DEEP 



.25 



(6.35) ' 



TOLERANCES: EXCEPT WHERE NOTED 



DECIMALS: .XX 



.010 
: ( 25). 



XXX ± 



FRACTIONS: ±1/64 
IN. 



.005 
(13) 



DIMENSIONS 



(MM) 



(2) WIPER 

ccw0-VvVWV\V<3) cw 



CLOCKWISE - 



Specifications are subject to change without notice. 




Model 6674 

Bourns® Precision Potentiometer 



2" (51 MM) DIAMETER / SINGLE-TURN 
CONDUCTIVE PLASTIC 



■ Excellent resolution 

■ High rotational life 

■ Bushing mount 

■ Non-standard features and specifications available 

FOR ORDERING INFORMATION SEE PAGE 300. 



Gangable up to 1 cups 
Ball bearings 



Electrical Characteristics' 

Standard Resistance Range 1K to 100K ohms 

Resistance Tolerance ±10% 

Independent Linearity ±0.25% 

Effective Electrical Angle 350° ±2° 



..Essentially infinite 



Resolution 

Power Rating (Voltage Limited By 
Power Dissipation or 350 VAC, Whichever is Less) 

+70°C 2 watts 

+125°C watt 

Output Smoothness 0.1 % 

Dielectric Strength (VRMS) 

Sea Level 1 ,000 VAC minimum 

70,000 Feet 350 VAC minimum 

Insulation Resistance (300 VDC) 1,000 megohms minimum 

Environmental Characteristics 1 

Test Procedures Per MIL-STD-202, Method 106 

Operating Temperature -65°C to +125°C 

Resistance Temperature Coefficient ±5% TRS 

Moisture Resistance Characteristics Resistance change ±10% maximum 

Vibration 15G 

Shock 60G 

Rotational Life 25,000,000 shaft revolutions 

Total Resistance Shift i •• •• ■ ±10% maximum 

Mechanical Characteristics 1 

Shaft Runout 0.001 in. (0.025mm) T.I.R. 

Shaft End Play 0.003 in. (0.08mm) T.I.R. 

Shaft Radial Play 0.004 in. (0.10mm) T.I.R. 

Backlash 0.1° maximum 

Mechanical Angle Continuous 

Torque (Starting & Running) 0.75 oz.-in. (0.53 Ncm) maximum 



1 At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
Specifications are subject to change without notice. 
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3/4" (19MM) DIAMETER / 10-TURN 
WIREWOUND 

■ Bushing mount 

■ Cost saving; pre-phased 

■ Highly readable clockface readout 

■ Easy mounting 






FOR ORDERING INFORMATION SEE PAGE 300. 



Model 3600 

Knobpot® Precision Potentiometer 



Electrical Characteristics 1 

Standard Resistance Range 100 to 100K ohms 

Resistance Tolerance ±5% 

Accuracy (Correlation of Dial Readout to Voltage Ratio Output) ±0.5% voltage ratio 

Repeatability of Dial Readout ±0.1 % voltage ratio 

Resolution See ordering information 

Effective Electrical Angle 3600° nominal 

Absolute Minimum Resistance 1 ohm or 0.1 % maximum (whichever is greater) 

Noise 100 ohms ENR maximum 

Power Rating (Voltage Limited By 
Power Dissipation or 385 VAC, Whichever is Less) 

+25°C 1.5 watts 

+85°C watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 

Sea Level 1 ,000 VAC minimum 

70,000 Feet 400 VAC minimum 

Insulation Resistance (500 VDC) 1,000 megohms minimum 

Environmental Characteristics' 

Operating Temperature 

Static Operation Temperature Range -65°C to +85°C 

Dynamic Operation Temperature Range +1°C to +85°C 

Temperature Coefficient 2 ±50ppm/°C maximum/unit 

Moisture Resistance MIL-STD-202, Method 103, Condition B 

Total Resistance Shift ±2% maximum 

Vibration 10G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum 

Voltage Ratio Shift ±0.2% maximum 

Shock ; 50G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum 

Voltage Ratio Shift ±0.2% maximum 

Load Life 1,000 hours, 1.5 watts 

Total Resistance Shift ±2% maximum 

Rotational Life (No Load) 2 200,000 shaft revolutions 

Total Resistance Shift ±2% maximum 

Mechanical Characteristics 1 

Mechanical Angle 3600° +20°, -0° 

Stop Strength 20 oz.-in. (14 Ncm) minimum 

Torque (Starting & Running) 4.0 oz.-in. (2.8 Ncm) maximum 

Variation 1 .0 oz.-in. (0.71 Ncm) maximum 

Backlash 1.0° maximum 

Weight Approximately 1 7G 

Terminals Gold-plated J-Hooks 

Markings Manufacturer's name and part number, resistance value and date code 



'At room ambient +25°C nominal and 50% relative humidity nominal, except as noted. 
'Consult manufacturer for complete specification details for resistances below 100 ohms. 




PILOT DlA. 

.404 i .002 
(10.26 ± 05) 
3/8 - -32UNEF-2ATHD 

156 .060 
"(3.96) MAX " (1.52) MIN ' 
PANEL THICKNESS 



#21 AWG GOLD PLATED GRADE A 
NICKEL SOLDER LUGS ( 72 ° 2 p^ ( 
LOCATED ON .05 RADIUS - 



1/8±1/32 




(10.41 ±.i 
PANEL HOLE PATTERN 

L0CKWASHER AND MOUNTING NUT 
TO BE SUPPLIED WITH EACH UNIT 



TOLERANCES: EXCEPT WHERE NOTED 
DECIMALS: XX i ^ XXX ± ^ 
FRACTIONS: ±1/64 



DIMENSIONS: 



IN. 
(MM) 



(2) WIPER 

ccw(i>w\A/vWV<D cw 

CLOCKWISE - 
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7/8" (22MM) DIAMETER / 1 0-TURN / 
DIGITAL /WIREWOUND 

■ Snap-in mounting 

■ Space saving - extends only 5/8" behind most panels 

■ Easy one-hole, snap-in mounting 

■ Digital dial provides excellent readability 

FOR ORDERING INFORMATION SEE PAGE 300. 



Model 3610 

Knobpot® Precision Potentiometer 



Electrical Characteristics 1 

Standard Resistance Range 100 to 100K ohms 

Resistance Tolerance ±5% 

Accuracy (Correlation of Dial Readout to Voltage Ratio Output) ±0.5% voltage ratio 

Repeatability of Dial Readout ±0.1% voltage ratio 

Resolution See ordering information 

Effective Electrical Angle 3600° nominal 

Absolute Minimum Resistance 1 ohm or 0.1 % maximum (whichever is greater) 

Noise 100 ohms ENR maximum 

Power Rating (Voltage Limited By 
Power Dissipation or 385 VAC, Whichever is Less) 

+25°C 1.5 watts 

+85°C watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 

Sea Level 1,000 VAC minimum 

70,000 Feet 400 VAC minimum 

Insulation Resistance (500 VDC) 1 ,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temperature Range -25°C to +85°C 

Dynamic Operation Temperature Range +1 °C to +85°C 

Temperature Coefficient 2 ±50ppm/°C maximum/wire 

Moisture Resistance MIL-STD-202, Method 103, Condition B 

Total Resistance Shift ±2% maximum 

Vibration 10G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum 

Voltage Ratio Shift ±0.2% maximum 

Shock 50G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum 

Voltage Ratio Shift ±0.2% maximum 

Load Life 1,000 hours, 1.5 watts 

Total Resistance Shift ±2% maximum 

Rotational Life (No Load) 50,000 shaft revolutions 

Total Resistance Shift ±2% maximum 

Mechanical Characteristics 1 

Mechanical Angle 3600° +20°, -0° 

Stop Strength 20 oz.-in. (14 Ncm) minimum 

Torque (Starting & Running) 4.0 oz.-in. (2.8 Ncm) maximum 

Variation 1.0 oz.-in. (0.71 Ncm) maximum 

Backlash 1.0° maximum 

Weight Approximately 20G 

Terminals Gold-plated J-Hooks 

Markings Manufacturer's name and part number, resistance value and date code 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 

'Consult manufacturer for complete specification details for resistances below 500 ohms and above 100K ohms. 

Specifications are subject to change without notice. 



PANEL HOLE PATTERN 

.1285 



(NO. 30 DRILL) 




NOTES: 

1. SNAP-IN MOUNTING CUP 

ACCOMMODATES PANEL THICKNESS 

^THRUjf| j (N0.22GA 

THRU NO. 14GA) AND p| 



640 ± .015 




TOLERANCES: EXCEPT WHERE NOTED 



DECIMALS: .XX 



FRACTIONS: i 
DIMENSIONS 



Old 

:.25>, 

1/64 
IN. 
(MM) 



XXX ± 



.005 
(.13) 



2) WIPER 



CCWM 




3)cw 
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1-1/4" (32MM) DIAMETER / 10-TURN / 
WIREWOUND 

■ Bushing mount 

■ Integral clockface readout 

■ Cost saving; pre-phased 

■ Highly readable clockface readout 

FOR ORDERING INFORMATION SEE PAGE 300. 



Model 3640 

Knobpot® Precision Potentiometer 



Electrical Characteristics 1 

Standard Resistance Range 100 to 250K ohms 

Resistance Tolerance ±3% 

Accuracy (Correlation of Dial Readout to Voltage Ratio Output) 

100 to 200 ohms ±0.20% voltage ratio 

500 to 5K ohms ±0.15% voltage ratio 

10K ohms ±0.12% voltage ratio 

15Kto 250K ohms ±0.10% voltage ratio 

Repeatability of Dial Readout ±0.05% voltage ratio 

Resolution See ordering information 

Effective Electrical Angle 3600° nominal 

Absolute Minimum Resistance 1 ohm or 0.1% maximum (whichever is greater) 

Noise 100 ohms ENR maximum 

Power Rating (Voltage Limited By 
Power Dissipation or 500 VAC, Whichever is Less) 

+25°C 2.5 watts 

+85°C watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 

Sea Level 1,000 VAC minimum 

70,000 Feet 250 VAC minimum 

Insulation Resistance (500 VDC) 1,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temperature Range -65°C to +85°C 

Dynamic Operation Temperature Range +1°C to +85°C 

Temperature Coefficient 2 ±50ppm/°C maximum/wire 

Moisture Resistance MIL-STD-202, Method 103, Condition B 

Total Resistance Shift ±2% maximum 

Vibration 10G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum 

Voltage Ratio Shift ±0.2% maximum 

Shock 50G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum 

Voltage Ratio Shift ±0.2% maximum 

Load Life 1 ,000 hours, 1 .5 watts 

Total Resistance Shift ±2% maximum 

Rotational Life (No Load)2 100,000 shaft revolutions 

Total Resistance Shift ±4% maximum 

Mechanical Characteristics 1 

Mechanical Angle 3600° +1 0°, -0° 

Stop Strength 48 oz.-in. (33.80 Ncm) minimum 

Torque 

Starting 1.0 - 10.0 oz.-in. (0.70 - 7.1) Ncm maximum 

Running 10.0 oz.-in. (7.1 Ncm) maximum 

Variation 3.0 oz.-in. (2.1 Ncm) maximum 

Weight Approximately 49G 

Terminals Gold-plated J-Hooks 

Markings Manufacturer's name and part number, resistance value and date code 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
'Consult manufacturer for complete specification details. 




PANEL THICKNESS 
(1.17) MIN ' ■ (3.96) MAX 



NON-TURN PIN EXTENDS 
069 ±.01 5 




i^*-N0.47 (1.994) 
f I ^ DRILL 

.409 ± .003 
(10.41 ±.08) 
PANEL HOLE PATTERN 



NOTE: L0CKWASHE 
HEX NUTS 
WITH EACH UNIT. 



TOLERANCES: EXCEPT WHERE NOTED 

DECIMALS: .XX ± ~r .XXX ± 

(.25), (.13) 

FRACTIONS: ±1/64 
IN. 



DIMENSIONS: 



(MM) 



(|) WIPER 

ccw0VvWVWV-(l) cw 

CLOCKWISE - 



Specifications are subject to change without notice. 




1 -1/4" (32MM) DIAMETER / 1 0-TURN / 
DIGITAL /WIREWOUND 

■ Easy single-hole mounting with recessed cup provided 

■ Digital dial provides excellent readability 

■ Cost saving; pre-phased 



FOR ORDERING INFORMATION SEE PAGE 300. 



Model 3650 

Knobpot® Precision Potentiometer 



Electrical Characteristics 1 

Standard Resistance Range 100 to 100K ohms 

Resistance Tolerance ±3% 

Accuracy (Correlation of Dial Readout to Voltage Ratio Output) 

1 00 to 200 ohms ±0.20% voltage ratio 

500 to 5K ohms ±0.15% voltage ratio 

10K to 20K ohms ±0.12% voltage ratio 

50K to 100K ohms ±0.10% voltage ratio 

Repeatability of Dial Readout ±0.05% voltage ratio 

Resolution See ordering information 

Effective Electrical Angle 3600° nominal 

Absolute Minimum Resistance 1 ohm or 0.1% maximum (whichever is greater) 

Noise 100 ohms ENR maximum 

Power Rating (Voltage Limited By 
Power Dissipation or 500 VAC, Whichever is Less) 

+25°C 2.5 watts 

+85°C watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 

Sea Level 1 ,000 VAC minimum 

70,000 Feet 250 VAC minimum 

Insulation Resistance (500 VDC) 1,000 megohms minimum 

Environmental Characteristics 1 

Operating Temperature 

Static Operation Temperature Range -25°C to +85°C 

Dynamic Operation Temperature Range +1°C to +85°C 

Temperature Coefficient 2 ±50ppm/°C maximum/wire 

Moisture Resistance MIL-STD-202, Method 103, Condition B 

Total Resistance Shift ±2% maximum 

Vibration 10G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum 

Voltage Ratio Shift ±0.2% maximum 

Shock 50G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±2% maximum 

. Voltage Ratio Shift ±0.2% maximum 

Load Life 1,000 hours, 2.5 watts 

Total Resistance Shift ±2% maximum 

Rotational Life (No Load) 100,000 shaft revolutions 

Total Resistance Shift ±4% maximum 



Mechanical Characteristics 1 

Mechanical Angle 3600° +10° 



-0" 



Stop Strength 48 oz.-in. (33.8 Ncm) minimum 

Torque 

Starting 1 .0 - 15.0 oz.-in. (0.7 - 10.6 Ncm) maximum 

Running 15.0 oz.-in. (10.6 Ncm) maximum 

Variation 3.0 oz.-in. (2.1 Ncm) maximum 

Backlash 1.0° maximum 

Weight Approximately 112G 

Terminals Gold-plated J-Hooks 

Markings Manufacturer's name and part number, resistance value and date code 

'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
Consult manufacturer tor complete specification details. 

Specifications are subject to change without notice. 



.93 i .03 




NOTE: L0CKWASHER HEX NUT AND 2 MOUNTING CLAMPS 
SUPPLIED WITH EACH UNIT. 



TOLERANCES: EXCEPT WHERE NOTED 

DECIMALS: .XX ± .XXX ± j2fj| 
[.do), {.id) 

FRACTIONS: ±1/64 



DIMENSIONS: 



IN. 
(MM) 



(2) WIPER 

ccw(T>- > /VVWVVV-(3) cw 

CLOCKWISE - 
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DIGITAL PUSHBUTTON POTENTIOMETER / 
CERMET 

■ Repeatable settings 

■ Resolution to 0.001 % 

■ Digital display provides excellent readability 

■ Snap-in panel mount 




FOR ORDERING INFORMATION SEE PAGE 300. 



Model 3680 

Knobpot® Precision Potentiometer 



Electrical Characteristics 1 

Standard Resistance Range 50 ohms to 1 megohm 

Resistance Tolerance ±3% 

Absolute Minimum Resistance 3 ohms or 0.2% maximum (whichever is greater) 

Resolution 

3681 10% 

3682 1% 

3683 0.1 % 

3684 0.01 % 

3685 0.001 % 

Insulation Resistance (500 VDC) 1,000 megohms minimum 

Power Rating (Voltage Limited By 
Power Dissipation or 500 VAC, Whichever is Less) 

+25°C 2 watts 

+85°C watt 

Dielectric Withstanding Voltage MIL-STD-202, Method 301 

Sea Level 1,000 VAC minimum 

Accuracy (Dial Reading to Output Ratio) ±0.5% full scale 

±2.0% (3681 only) 

Environmental Characteristics 1 

Operating Temperature Range -25°C to +85°C 

Temperature Coefficient ±100ppm/°C maximum 

Vibration 10G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±1 % maximum 

Voltage Ratio Shift ±0.2% maximum 

Shock 50G 

Wiper Bounce 0.1 millisecond maximum 

Total Resistance Shift ±1 % maximum 

Voltage Ratio Shift ±0.2% maximum 

Load Life 1,000 hours, 2 watts 

Total Resistance Shift ±2% maximum 

Mechanical Characteristics 1 

Expected Life 75,000 button operations each decade 

Total Resistance Shift ±2% maximum 

Terminals 0.11 in. (2.79mm) widex .016 in. (.41mm) thick, 

tinned solder lugs for 3 #20 AWG wires 

Readout Marking 10 positions, 0-9 

Markings Manufacturer's name and part number, resistance value and date code 



Model 


Dimensions 


Weight (Approx.) 


a 


b 


c 


d 


e ±.015 (±.381) 


oz. 


gms. 


3681 
3682 
3683 
3684 
3686 


.650 (16.51) 
1 .050 (26.67) 
1 .460 (37.08) 
1 .870 (47.50) 
2.270 (57.66) 


.590 (14.99) 
.990(25.15) 
1.390(35.31) 
1 .790 (45.47) 
2.190 (55.63) 


.420 (10.67) 
.730(18.54) 
1.210(30.73) 
1.540(39.12) 


.39(9.91) 
.47(11.94) 
.47(11.94) 
.47(11.94) 
.47(11.94) 


.165(4.19) 
.330 (8.38) 
.165(4.19) 
.330 (8.38) 
.165(4.19) 


.336 
.576 
.824 
1.072 
1.320 


9.5 
16.5 
23.5 
30.5 
37.5 



Model 


Dimensions 


f ±.010 (±.254) 


g ±.010 (±.254) 


3681 
3682 
3683 
3684 
3685 


.830 (21 .08) 
.830 (21 .08) 
.830 (21 .08) 
.830 (21 .08) 
.830 (21 .08) 


.620 (15.75) 
1.020(25.91) 
1 .420 (36.07) 
1 .820 (46.23) 
2.220 (56.39) 











RECOMMENDED 






PANEL CUTOUT 




V 






g 



T 

Jl 



- .030 
(.76) 



R MAX. 



'At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
NOTE: Terminals 1 & 3 are reversed from illustration for models 3682 and 3684. 



3680 



OQA 



II 1 


H-t-l 


» — * — H 





m 




II — I 


i —i 


II —II 








ZD C= 

















I 




.125 
(3.18) 



(26.67) 



TOLERANCES: EXCEPT WHERE NOTED 



FRACTIONS: ±1/64 
IN. 



■ (.38) 



(.13) 



DIMENSIONS: 



(MM) 




INCR 



Specifications are subject to change without notice. 




PROTECTOR FOR PUSHBUTTON 
POTENTIOMETER 

■ For use with Model 3680 digital pushbutton precision potentiometer 



Model H-385 

Panel Seal Assembly 



Physical Characteristics 1 

Material (Boot) Clear silicone rubber 

Material (Frame) Rigid black plastic 

Expected Life 100,000 actuations minimum 

Weight 

H-385-1 Approximately 7.09G 

H-385-2 Approximately 8.50G 

H-385-3 Approximately 9.92G 

H-385-4 Approximately 11.34G 

H-385-5 Approximately 12.76G 

APPLICATION DATA 

• Protects front of the pot from unwanted entry of rain, dust, grease or oils 

• Transparent for easy viewing of numerals 

• Tear resistant for long life 

• Matte finish black plastic frame to complement most front panels 

3ourns® Model H-385 Panel Seal Assembly minimizes accidental entry of liquids or 
foreign matter through the front of the Model 3680 Family Potentiometer. 

PANEL CUT-OUT/HOLE DIMENSIONS 



RECOMMENDED HOLE FOR TWO #6 SCREWS 
(NOT SUPPLIED) 



.4151.005 
(10.54 ±.13) 



/ 






t 

.830±.010 








y - 


(21. 08 1.25) 




... .010 
.265 * .005 

IC "71 . H 0\ 







-■B-± 



.010 



(.25) ' 



1 .63 i .015 



(41. 40 i.38) 



- "C- 1 



.010 



(.25) ■ 



For Use With 


Part Number 


Frame 
Dimensions 

"C" 


Panel Cutout/ 
Hole Dimensions 


3681 


H-385-1 


1 .592 (40.44) 


.620 (15.75) 


1.150(29.21) 


3682 


H-385-2 


1 .992 (50.60) 


1.020(25.91) 


1.550(39.37) 


3683 


H-385-3 


2.392 (60.76) 


1 .420 (36.07) 


1 .950 (49.53) 


3684 


H-385-4 


2.792 (70.92) 


1 .820 (46.23) 


2.350 (59.69) 


3685 


H-385-5 


3.192 (81.08) 


2.220 (56.39) 


2.750 (69.85) 



H-385 MOUNTING INSTRUCTIONS 

1 . Cut out and drill panel 1 per chart. 

2. Install snap-in potentiometer 2 . 

3. Locate silicone boot 3 and frame 4 
over potentiometer and holes. 

4. Attach panel seal assembly to panel 
with two #6 screws (not supplied). 



ce 
cs 




1 At room ambient: +25°C nominal and 50% relative humidity nominal, except as noted. 
Specifications are subject to change without notice. 
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POURNS 



ORDERING INFORMATION 
Precision Potentiometers 





Resistance 


Resolution 


■ Cftl % HUIIIUvl 


(£}) 


(%) 


3400S-1-101 


100 


.033 


3400S-1-201 


200 


.034 


3400S-1-501 


500 


.023 


3400S-1-102 


1,000 


.020 


3400S-1-202 


2,000 


.016 


3400S-1-502 


5,000 


.013 


3400S-1-103 


10,000 


.010 


3400S-1-203 


20,000 


.011 


3400S-1-503 


50,000 


.008 


3400S-1-104 


100,000 


.006 


3400S-1-204 


200,000 


.005 


3400S- 1-254 


250,000 


.005 


3400S-1-504 


500,000 


.004 


Optional Feature 


- Part 


Number 


±0.05% 




3400S-41-RC 


Ind. Linearity 


(1 Kfl min.) 



For product spec 



3tions, see page 269 



Part Number* 


Resistance 


Resolution 


3435S-1-500 


50 


.415 


3435S-1-101 


100 


.364 


3435S-1-201 


200 


.292 


3435S-1 -501 


500 


.274 


3435S-1-102 


1,000 


.208 


3435S-1-202 


2,000 


.178 


3435S-1-502 


5,000 


.135 


3435S-1-103 


10,000 


.107 


3435S-1-203 


20,000 


.092 


3435S-1-503 


50,000 


.057 


For product specifications, see page 279 


Part Number* 


Resistance 

(«) 


Resolution 

(%) 


3437S-1-500 


50 


.348 


3437S-1-101 


100 


.292 


3437S-1-201 


200 


.236 


3437S-1-501 


500 


.180 


3437S-1-102 


1,000 


.179 


3437S-1-202 


2,000 


.146 


3437S-1-502 


5,000 


.113 


3437S-1-103 


10,000 


.092 


3437S-1-203 


20,000 


.076 


3437S-1-503 


50,000 


.058 



For product specifications, see page 278 



3437H 
-HYB 



3500 



3501 



*The last three digits of the part number represent the resistance value in the standard code. 
Boldface listings are in stock and readily available through distribution. 





Resistance 


3437H-HYB-1-201 


200 


3437H-HYB-1-501 


500 


3437H-HYB-1-102 


1,000 


3437H-HYB-1-202 


2,000 


3437H-HYB-1-502 


5,000 


3437H-HYB-1-103 


10,000 


3437H-HYB-1-203 


20,000 



For product specifications, see page 278 



Optional Feature 



High Torque 



Sealed for Dip Test 


3500S-21-RC 


±0.1% Ind. Linearity 


3500S-42-RC 
(200 a min.) 


Voltage Center Tap 


3500S-52-RC 


AR Pin 


3500S-90-RC 



■ 



3500S-16-RC 



For product specifications, see page 270 



For product specifications, see page 270 





Part Number* 


Resistance 

(12) 


Resolution 

(%) 


3500S-2-500 


50 


.058 


3500S-2-101 


100 


.053 


3500S-2-210 


200 


.044 


3500S-2-501 


500 


.033 


3500S-2-102 


1,000 


.030 


3500S-2-202 


2,000 


.024 


3500S-2-502 


5,000 


.018 


3500S-2-103 


10,000 


.019 


3500S-2-203 


20,000 


.015 


3500S-2-503 


50,000 


.011 


3500S-2-104 


100,000 


.008 





Resistance 




Part Number* 


(«) 




3501 H-1 -102 


1,000 




3501 H-1 -202 


2,000 




3501 H-1 -502 


5,000 




3501 H-1 -103 


10,000 




3501 H-1 -203 


20,000 




3501 H-1 -503 


50,000 




3501 H-1 -104 


100,000 




Optional Feature 


Part Number 




High Torque 


3501 H-1 6-RC 


Sealed for Dip Test 


3501H-20-RC 


Voltage Center Tap 


3501H-50-RC 


AR Pin 


3501H-91-RC 



Specifications are subject to change without notice. 



POURNS 



ORDERING INFORMATION 
Precision Potentiometers 



3540 



j ft'.': 



3541 




3540S-1-101 


100 


.055 


3540S-1-201 


200 


.042 


3540S-1-501 


500 


.031 


3540S- 1-102 


1,000 


.027 


3540S- 1-202 


2,000 


.021 


3540S-1-502 


5,000 


.021 


3540S-1-103 


10,000 


.019 


3540S-1-203 


20,000 


.014 


3540S-1-503 


50,000 


.011 


3540S-1-104 


100,000 


.008 







High Torque 


3540S-16-RC 


±0.1 % Ind. Linearity 


3540S-40-RC 




(250 fl min.) 


Voltage Center Tap 


3540S-52-RC 


Rear Shaft Extension 


3540S-79-RC 


Flatted Shaft 


3540S-80-RC 


AR Lug 


3540S-91-RC 


Double Cup 


3540S-135-RC/RC 


For product specifications, see page 271 




Resistance 


3541 H-1 -102 


1,000 


3541 H-1 -202 


2,000 


3541 H-1 -502 


5,000 


3541 H-1 -103 


10,000 


3541 H-1 -203 


20,000 


3541 H-1 -503 


50,000 


3541 H-1 -104 


100,000 


Optional Feature 


Part Number 


High Torque 


3541 H-1 6-RC 


±0.1% Ind. Linearity 


3541H-40-RC 




(IKQmin.) 


Voltage Center Tap 


3541H-52-RC 


Rear Shaft Extension 


3541H-79-RC 


Flatted Shaft 


3541H-80-RC 


AR Lug 


3541H-91-RC 


For product specifications, 


see page 271 



3543 



3545 



3550 



•The last three digits of the pari number represent the resistance value in the standard code. 
Boldface listings are in stock and readily available through distribution, 
t to change without notice. 



j PartNumbei*| ReS (y n ^| ReS p)" ti °^l 



3543S-1-200 


20 


.165 


3543S-1-500 


50 


.148 


3543S-1-101 


100 


.127 


3543S-1-201 


200 


.110 


3543S-1-501 


500 


.077 


3543S-1-102 


1,000 


.063 


3543S-1-202 


2,000 


.062 


3543S-1-502 


5,000 


.047 


3543S-1-103 


10,000 


.040 


3543S-1-203 


20,000 


.031 


3543S-1-503 


50,000 


.024 



AR Pin 



3543S-91-RC 



For product specifications, see page 272 





Resistance 


Resolution 


3545S-1-500 


50 


.110 


3545S-1-101 


100 


.084 


3545S-1-201 


200 


.069 


3545S-1-501 


500 


.054 


3545S-1-102 


1,000 


.043 


3545S-1-202 


2,000 


.036 


3545S-1-502 


5,000 


.038 


3545S-1-103 


10,000 


.027 


3545S-1-203 


20,000 


.023 


3545S-1-503 


50,000 


.016 




For product specifications, see page 272 



Part Number* 


Resistance 


Resolution 


3550S-1-101 


100 


' ^058 


3550S-1-201 


200 


.044 


3550S-1-501 


500 


.038 


3550S-1-102 


1,000 


.030 


3550S-1-202 


2,000 


.024 


3550S-1-502 


5,000 


.023 


3550S-1-103 


10,000 


.019 


3550S-1-203 


20,000 


.017 


3550S-1-503 


50,000 


.012 


3550S-1-104 


100,000 


.009 


3550S-1-204 


200,000 


.008 



For product specifications, see page 273 



297 



























Part NnmhAr* 

rdi L IYUI1IUCI 


Part Mumhor 


Resistance | Resolution 




(Solder Lucj) 


(0) 


(%) 


3590P-X*-201 


3590S-X*-201 


200 


.039 


3590P-X*-501 


3590S-X*-501 


500 


.033 


3590P-X*-102 


3590S-X*-102 


1,000 


.029 


3590P-X*-202 


3590S-X*-202 


2,000 


.023 


3590P-X*-502 


3590S-X*-502 


5,000 


.025 


OOOUI A I UO 


O J3UO A - I UO 


10,000 


.020 


3590P-X*-203 


3590S-X*-203 


20,000 


.016 


3590P-X*-503 


3590S-X*-503 


50,000 


.013 


3590P-X*-104 


3590S-X*-104 


100,000 


.009 



ORDERING INFORMATION 
Precision Potentiometers 



3551 



3560 



3465 



Part Number* 


f ? 
(") 


3551 H-1 -102 


1,000 


3551 H-1 -202 


2,000 


3551 H-1 -502 


5,000 


3551 H-1 -103 


10,000 


3551 H-1 -203 


20,000 


3551 H-1 -503 


50,000 


3551 H-1 -104 


100,000 



For product specifications, see page 273 



Part Number* 


Resistance 
("J 


Resolution 

(%) 


3560S 1 500 


50 


.162 


3560S-1-101 


100 


.137 


3560S-1 -201 


200 


.115 


3560S-1-501 


500 


.085 


3560S-1-102 


1,000 


.070 


3560S-1-202 


2,000 


.070 


3560S-1-502 


5,000 


.052 


3560S-1-103 


10,000 


.046 


3560S-1-203 


20,000 


.036 


3560S- 1-503 


50,000 


.027 



For product specifications, see page 274 



3561 


Part Number* 


Resistance 




3561 H-1 -501 


500 




3561 H-1 -102 


1,000 




3561 H-1 -202 


2,000 




3561 H-1 -502 


5,000 




3561 H-1 -103 


10,000 




3561 H-1 -203 


20,000 



For product specifications, see page 274 



Part Number* 


Resistance 

(«) 


Resolution 


3465S-1-500 


50 


.275 


3465S-1-101 


100 


.217 


3465S-1-201 


200 


.172 


3465S-1-501 


500 


.124 


3465S-1-102 


1,000 


.111 


3465S-1-202 


2,000 


.082 


3465S-1-502 


5,000 


.088 


3465S-1-103 


10,000 


.072 


3465S- 1-203 


20,000 


.052 


3465S-1-503 


50,000 


.040 


3465S-1-104 


100,000 


.034 



For product specifications, see page 280 



3590 



'X=refer to Shaft/Bushing Table for appropriate configuration number. 
For product specifications, see page 275 



3700 



3701 



3750 



"The last three digits of the part number represent the resistance value in the standard code. 
Boldface listings are in stock and readily available through distribution. 





Resistance 


Resolution 




(«) 


(%) 


3700S-1-101 


100 


.081 


3700S-1-201 


200 


.068 


3700S-1-251 


250 


.061 


3700S-1-501 


500 


.048 


3700S-1-102 


1,000 


.043 


3700S- 1-202 


2,000 


.035 


3700S-1-502 


5,000 


.034 


3700S-1-103 


10,000 


.026 


3700S-1-203 


20,000 


.021 


3700S-1-503 


50,000 


.017 


3700S-1-753 


75,000 


.013 


3700S-1-104 


100,000 


.013 



For product specifications, see page 276 



Part Number* 




3701 H-1 -102 


1,000 


3701 H-1 -202 


2,000 


3701 H-1 -502 


5,000 


3701H-1-103 


10,000 


3701 H-1 -203 


20,000 


3701 H-1 -503 


50,000 


3701 H-1 -104 


100,000 



For product specifications, see page 276 



Part Number* 


Resistance 

(ns 


Resolution 

(%) 


3750S-1-101 


100 


.081 


3750S-1-201 


200 


.068 


3750S-1-251 


250 


.061 


3750S-1-501 


500 


.048 


3750S-1-102 


1,000 


.043 


3750S-1-202 


2,000 


.035 


3750S-1-502 


5,000 


.034 


3750S-1-103 


10,000 


.026 


3750S- 1-203 


20,000 


.021 


3750S-1-503 


50,000 


.017 


3750S-1-104 


100,000 


.013 



For product specifications, see page 277 



Specifications are subject to change without notice. 



ORDERING INFORMATION 
Precision Potentiometers 



3751 


Part Number* 


Resistance 










3751 H-1 -102 


1,000 




3751 H-1 -202 


2,000 




3751 H-1 -502 


5,000 




3751 H-1 -103 


10,000 




3751 H-1 -203 


20,000 




3751 H-1 -503 


50,000 




3751 H-1 -104 


100,000 


For product specifications, 


see page 277 


6534 


Part Number* 


Resistance 

(£1) 




6534S-1-102 


1,000 




6534S-1-202 


2,000 




6534S-1-502 


5,000 




6534S-1-103 


10,000 




6534S-1-203 


20,000 




6534S- 1-503 


50,000 




6534S-1-104 


100,000 


For product specifications, 


see page 281 


6537 


Part Number* 


Resistance 




6537S-1-102 


1,000 




6537S-1-202 


2,000 




6537S- 1-502 


5,000 




6537S-1-103 


10,000 




6537S-1-203 


20,000 




6537S-1-503 


50,000 




6537S-1-104 


100,000 


For product specifications, 


see page 282 


6538 


Part Number* 


Resistance 

(£2) 




6538S-1-102 


1,000 




6538S- 1-202 


2,000 




6538S-1-502 


5,000 




6538S-1-103 


10,000 




6538S-1-203 


20,000 




6538S-1-503 


50,000 




6538S-1-104 


100,000 


For product specifications, 


see page 282 


6539 


Part Number* 


Resistance 
(Q) 




6539S-1-102 


1,000 




6539S-1-202 


2,000 




6539S-1-502 


5,000 




6539S-1-103 


10,000 




6539S- 1-203 


20,000 




6539S-1-503 


50,000 




6539S-1-104 


100,000 


For product specifications, see page 283 



6544 



6574 



6575 



6637 
6638 



6639 



Part Number* 


Resistance 
(ft) 


6544S-1-102 


1,000 


6544S-1-202 


2,000 


6544S-1-502 


5,000 


6544S-1-103 


10,000 


6544S-1-203 


20,000 


6544S-1-503 


50,000 


6544S-1-104 


100,000 


For product specifications, see page 284 


Part Number* 


Resistance 
(«) 


6574S-1-102 


1,000 


6574S-1-202 


2,000 


6574S-1-502 


5,000 


6574S-1-103 


10,000 


6574S-1-203 


20,000 


6574S-1-503 


50,000 


6574S-1-104 


100,000 


For product specifications, seepage 285 


Part Number* 


Resistance 
(") 


6575S-1-102 


1,000 


6575S-1-202 


2,000 


6575S-1-502 


5,000 


6575S-1-103 


10,000 


6575S-1-203 


20,000 


6575S-1-503 


50,000 


6575S-1-104 


100,000 


For product specifications, see page 286 



Part Nui 


Tibsrs 


Resistance 


6637S-1-102 

6637S- 1-202 
6637S-1-502 
6637S-1-103 

6637S-1-203 
6637S-1-503 
6637S-1-104 


6638S-1-102 
6638S- 1-202 
6638S-1-502 
6638S-1-103 
6638S-1-203 
6638S-1-503 
6638S-1-104 


1,000 

2,000 

5,000 

10,000 

20,000 

50,000 

100,000 



For product specifications, see page 287 



. 

Part Numbers* 


Resistance 


Bushing Mount 


Mechanical Stops 


(«) 


6639S-1-102 

6639S-1-202 
6639S-1-502 
6639S-1-103 

6639S-1 -203 
6639S-1-503 
6639S-1-104 


6639S-301-102 
6639S-301-202 
6639S-301-502 
6639S-301-103 
6639S-301 -203 
6639S-30 1-503 
6639S-301-104 


1,000 

2,000 

5,000 

10,000 

20,000 

50,000 

100,000 



, see page 283 



"The last three digits of the part number represent the resistance value in the standard code. 
Boldface listings are in stock and readily available through distribution. 
Specifications are subject to change without notice. 
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® 



ORDERING INFORMATION 
Precision Potentiometers 



6657 



6674 



3600 



3610 



300 



Part Number* 


Resistance 


6657S-1-102 


1,000 


6657S-1-202 


2,000 


6657S- 1-502 


5,000 


6657S-1-103 


10,000 


6657S-1-203 


20,000 


6657S- 1-503 


50,000 


6657S-1-104 


100,000 


For product specifications, see page 288 




Resistance 
{ -) 


6674S-1-102 


1,000 


6674S-1-202 


2,000 


6674S- 1-502 


5,000 


6674S-1-103 


10,000 


6674S- 1-203 


20,000 


6674S- 1-503 


50,000 


6674S-1-104 


100,000 


For product specifications, 
i 


see page 289 



Part Number* 



3600S- 
3600S- 
3600S- 
3600S- 
3600S- 
3600S- 
3600S- 
3600S- 
3600S- 
3600S- 



1-101 
1-201 
1-501 
1-102 
1-202 
1-502 
1-103 
1-203 
1-503 
1-104 



Resistance 



100 

200 

500 

1,000 

2,000 

5,000 

10,000 

20,000 

50,000 

100,000 



Resolution 

(%) 



.057 
.047 
.045 
.035 
.029 
.027 
.022 
.017 
.013 
.011 



For product specifications, see page 290 





M 


Resolution 

(%) 


3610S-1-101 


100 


.057 


3610S-1-201 


200 


.047 


3610S-1-501 


500 


.045 


3610S-1-102 


1,000 


.035 


3610S-1-202 


2,000 


.029 


3610S-1-502 


5,000 


.027 


3610S-1-103 


10,000 


.022 


3610S-1-203 


20,000 


.017 


3610S-1-503 


50,000 


.013 


3610S-1-104 


100,000 


.011 



For product specifications, see page 291 



3640 



3650 



3680 



Part Number* 




Resistance 


Resolution 
(%) 


3640S-1-101 


100 


.048 


3640S-1-201 


200 


.041 


3640S-1-501 


500 


.031 


3640S-1-102 


1,000 


.030 


3640S-1-202 


2,000 


.021 


3640S-1-502 


5,000 


.016 


3640S-1-103 


10,000 


.019 


3640S-1-153 


15,000 


.016 


3640S- 1-203 


20,000 


.013 


3640S-1-503 


50,000 


.010 


3640S-1-753 


75,000 


.009 


3640S-1-104 


100,000 


.008 


3640S- 1-254 


250,000 


.006 


For product specifications, see page 292 


Part Number* 


i'-D 


Resolution 

(%) 


3650S-1-101 


100 


.048 


3650S-1-201 


200 


.041 


3650S-1-501 


500 


.031 


3650S-1-102 


1,000 


.030 


3650S-1-202 


2,000 


.021 


3650S- 1-502 


5,000 


.016 


3650S-1-103 


10,000 


.019 


3650S-1-153 


15,000 


.016 


3650S-1-203 


20,000 


.013 


3650S-1-503 


50,000 


.010 


3650S-1-753 


75,000 


.009 


3650S-1-104 


100,000 


.008 



For product specifications, see page 293 



Resistance 
(£2) 


3681 S-1 
1 

Decade 


3682S-1 
2 

Decade 


3683 
3 

Decade 


36848-1 

4 

Decade 


3685S-1 

5 

Decade 


50 


-500 










100 


-101 










200 


-201 










500 


-501 


-501 








1,000 


-102 


-102 


-102 






2,000 


-202 


-202 


-202 






5,000 


-502 


-502 


-502 






10K 


-103 


-103 


-103 


-103 




20K 




-203 


-203 


-203 




50K 




-503 


-503 


-503 




100K 


-104 


-104 


-104 


-104 


-104 


500K 






-504 


-504 


-504 


1 Meg 




-105 


-105 


-105 


-105 



For product specifications, see page 294 



*The last three digits of the part number represent the resistance value in the standard code. 

Boldface listings are in stock and readily available through distribution. 



DEFINITIONS AND TEST PROCEDURES 



Cermet Elements 

Cermet elements are available in a 
wide range of resistance values and tapers. 
They offer essentially infinite resolution 
and excellent stability in the most severe 
environmental conditions. Static and 
dynamic noise (CRV) performance is good 
but not as good as that of conductive 
plastic. 

The temperature coefficient of cermet 
elements, though not as good as wire- 
wound elements, is better than conduc- 
tive plastic or carbon type elements. 
Linearity is quite good for a film type 
element and can be improved considerably 
for greater dial setting accuracy by laser 
tailoring. 

Frequency response of cermet materials 
is very good and the practical application 
range extends well beyond 100 MHZ. 

Conductive Plastic Elements 

Conductive plastic is a thick film ink, 
similar to cermet, but has a smoother sur- 
face. This characteristic offers several 
operational advantages over cermet. 
Dynamic noise characteristics (CRV or 
output smoothness) and rotational life are 
measurably improved as a result of the 



surface smoothness. Resolution is essen- 
tially infinite. 

Conductive plastic elements are gener- 
ally available in a wide range of resistance 
values and tapers. 

Moisture resistance, temperature coeffi- 
cient, power dissipation and wiper current 
capacity for conductive plastic elements are 
not as good as cermet elements. 

Wi rewound Elements 

Wirewound elements offer good stability, 
excellent linearity, low noise, high power 
capabilities and good operational life. 

Wirewound elements offer a wide selec- 
tion of resistance values up to 500k ohms. 

One primary limitation of wirewound 
elements is the finite resolution steps, 
which result from the wiper moving from 
turn to turn. (These steps are distinct, sud- 
den, repeatable changes in output.) 
Resolution improves as resistance values 
increase due to the manufacturing process- 
es whereby smaller wire and a higher num- 
ber of turns are utilized. 

In systems that might be sensitive to 
such discrete steps, care should be taken 
to select an element with resolution fine 
enough to avoid difficulty. 



The many turns of resistance wire 
exhibit an inductive reactance that 
increases directly with frequency. This 
effect is most noticeable in low total resis- 
tance elements because the inductive 
reactance can be larger than the resistance, 
even at frequencies as low as 20KHZ. 

The performance of wirewound 
elements is also affected by inherent 
capacitance. Capacitance exists from turn 
to turn and also between the winding and 
the mandrel. Capacitance effects are 
most significant in high total resistance 
elements. 

Hybritron® Elements 

This element is a combination of a 
wirewound element with a conductive 
plastic coating. It exhibits the temperature 
coefficient and resistance stability ap- 
proaching a pure wirewound element. It 
displays the long operational life, essen- 
tially infinite resolution and low noise 
characteristics of the pure conductive 
plastic elements. The combination of the 
two provides the major benefits of both 
types of elements. Not recommended in 
applications requiring high wiper currents. 



CAUTION: CONDUCTIVE PLASTIC AND HYBRITRON® ELEMENTS SHOULD BE APPLIED IN VOLTAGE DIVIDER CIRCUITS ONLY. 



Absolute Minimum Resistance 



DEFINITION 

The resistance measured between the wiper terminal and 
either end terminal when the wiper is positioned to give a 
minimum value on the measuring device. 



TEST PROCEDURE 

The wiper shall be positioned at one end of the resistance ele- 
ment so that a minimum value of resistance shall be measured as 
specified between the wiper and the corresponding end terminal. 
The same procedure shall be followed for the opposite end of the 
resistance element. 



Contact Resistance Variation (CRV) 



DEFINITION 

The apparent resistance seen between the wiper and the 
resistance element when the wiper is energized with a specified 
current and moved over the adjustment travel in either direction 
at a constant speed. The output variations are measured over a 
specified frequency bandwidth, exclusive of the effects due to 
roll-on or roll-off of the terminations and expressed in ohms or 
percent of total resistance, 
test procedure 

CRV shall be tested using the circuit as shown in Fig. 1 on 
page 253 of Potentiometer Handbook (or its equivalent). The 
operating shaft shall be rotated in both directions through 90% of 
the adjustment travel for a total of 6 cycles. Only the last 3 cycles 
shall count in determining whether or not a contact resistance 
variation is observed at least twice in the same area (within 5%), 



exclusive of the roll-on or roll-off points where the wiper moves 
from the termination, on or off, the resistance element. The rate of 
rotation of the operating shaft shall be such that the wiper com- 
pletes 1 cycle in 5 seconds, minimum, to 2 minutes, maximum. 
The test current used shall be in accordance with the table below, 
unless otherwise specified. 

Test Current 



(±20%) Total Resistance Range 

30 ma 50 Ohms 

1 ma = or >50 Ohms to <500 Ohms 

1 ma = or >500 Ohms to <1 00K Ohms 

100ua = or >100K Ohms to <2 Megohms 

50 ua = or >2 Megohms 



Specifications are subject to change without notice. 
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POURNS 

DEFINITIONS AND TEST PROCEDURES 



Dielectric Withstanding Voltage 



DEFINITION 

The ability to withstand under prescribed conditions, a speci- 
fied potential of a given characteristic between the terminals of 
each cup and exposed conducting surface of the potentiometer, 
or between the terminals of each cup and the terminals of every 
other cup in the assembly without exceeding a specified leakage 
current value. 
TEST PROCEDURE 

The magnitude of the test voltage shall be specified. Connect 
the equipment by applying the high voltage source between the 
potentiometer terminals (interconnected) and the shaft or case. 
Raise the test voltage from zero to the proper maximum value at 



a rate of 500 volts per second maximum. Maintain the test voltage 
at this level while operating the shaft through one full sweep of its 
mechanical travel in a time interval of not less than 5 seconds nor 
more than 60 seconds. Monitor the leakage current indicating 
device throughout this test for evidence of damage, arcing, break- 
down, or leakage current in excess of 1 milliampere. Upon com- 
pletion of the test, prior to disconnecting the leads, gradually 
reduce the test voltage to zero. 

For ganged potentiometers, repeat the foregoing applying the 
high voltage between the terminals of each cup and the terminals 
of every other cup on the potentiometer under test. 



Equivalent Noise Resistance (ENR) 



DEFINITION 

Any spurious variation in the electrical output not present in 
the input, defined quantitatively in terms of an equivalent parasitic 
transient resistance in ohms, appearing between the contact and 
the resistance element when the shaft is rotated or translated. 
The equivalent noise resistance is defined independently of the 
resolution, the functional characteristics, and the total travel. The 
magnitude of the equivalent noise resistance is the maximum 
departure from a specified reference line. The wiper of the poten- 
tiometer is required to be excited by a specified current and 
moved at a specified speed. 
TEST PROCEDURE 

The potentiometer shaft is cycled not less than ten times over 
a minimum of 95% of the electrical continuity travel within the 



rated travel speed of the potentiometer just prior to making noise 
measurements. The potentiometer shaft is then connected 
mechanically to the constant speed drive and electrically 
connected to the test circuit. With the constant speed drive 
engaged, the potentiometer noise characteristic may then be 
noted on the oscilloscope as the wiper traverses one complete 
cycle over the full electrical continuity travel and the maximum 
values are compared to the specified limit. 

If only random spikes of noise are noted, the potentiometer 
should be cycled again. If the random spikes are repetitive, the 
maximum values should be noted. Otherwise do not consider the 
initial measurements as noise. 



Independent Linearity 



DEFINITION TEST PROCEDURE 

The maximum deviation expressed as a percent of the total Consult factory, 

applied voltage, of the actual function characteristic from a 
straight line whose slope and position minimize the maximum 
deviations over the actual electrical travel, or any specified 
portion thereof. 



Insulation Resistance 



DEFINITION 

The resistance to a specified impressed DC voltage between 
the terminals of each cup and the exposed conducting surfaces 
of the potentiometer, or between the terminals of each cup and 
the terminals of every other cup in the gang, under prescribed 
conditions. 
TEST PROCEDURE 

Interconnect all electrically insulated terminals of each cup of 
the potentiometer. Connect the insulation resistance test set to 
the terminal of the first cup and to some exposed conducting 
surface (shaft, housing, etc.) and apply the specified test voltage. 
Unless otherwise specified the test voltage shall be 500 VDC. 



Maintain the test voltage at this level for 5 to 1 seconds before 
initiating movement of the shaft through one full sweep of the 
total mechanical travel in a time interval of not less than 5 
seconds nor more than 60 seconds. Monitor the indicated insula- 
tion resistance during this voltage application, the insulation resis- 
tance is the minimum value observed during the movement of the 
shaft. 

For ganged potentiometers, repeat the procedure for each cup 
applying the high voltage between the terminal of each cup and 
the exposed conducting surface of the potentiometer. 



Specifications are subject to change without notice. 
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POURNS 



DEFINITIONS AND TEST PROCEDURES 




Output Smoothness 







times the nominal resistance value of the potentiometer under 
test between the wiper and the CCW end (unless otherwise 
specified). 

The output smoothness is the largest excursion voltage occuring 
over one specified travel increment, divided by the total applied 
voltage. Unless otherwise specified, the travel increment is 1 % of 
the theoretical electrical travel. 

Excursions occurring at the point of abrupt changes in input 
slope (start, end, and reversal) are not considered output smooth- 
ness faults. 



DEFINITION 

The spurious variations in the electrical output not present in 
the input. They are measured for specified travel increments over 
the theoretical electrical travel and expressed as a percentage of 
the total applied voltage. 
TEST PROCEDURE 

Mount the potentiometer in the constant-speed drive (4 RPM) 
and excite it with the power supply. Connect the wiper and the 
power common lead to the input of the filter and the output of the 
filter to the oscilloscope. When a load is specified for a conformi- 
ty test, use that load for the output smoothness test. When no 
load is specified for the conformity test, apply a load equal to 1 00 



Power Rating 



DEFINITION 

The maximum power, in watts, that a potentiometer can conditions while meeting specified operating performance 
dissipate across the entire resistive element under specified requirements. 

Resolution 



DEFINITION 

A measure of the sensitivity to which the output of a poten- 
tiometer may be set. (Applicable to wirewound potentiometers 
only.) 

Theoretical resolution; the reciprocal of the number of turns of 
wire in the resistance winding in the actual electrical travel, 
expressed as a percentage. 

Travel resolution; the maximum value of shaft travel (in 



degrees for rotary devices) in one direction per incremental volt- 
age stop in any specified portion of the resistance element. 

Voltage resolution; the maximum incremental change in output 
ratio with shaft travel in one direction in any specified portion of 
the resistance element. 
TEST PROCEDURE 

Consult factory. 



Temperature Coefficient of Resistance 



DEFINITION 

The unit change in resistance per degree Celsius change from 
a reference temperature, expressed in parts per million per 
degree Celsius using the following formula: 

TC = [(R1-R2)/R1(T2-T1)] x 106 

WHERE: R1 = Resistance at reference temperature in ohms 
R2 = Resistance at test temperature in ohms 
T1 = Reference temperature in degrees Celsius 
T2 = Test temperature in degrees Celsius 



TEST PROCEDURE 

Position the wiper of the potentiometer to be tested off of the 
actual electrical travel or at a point to minimize the total resistance 
if no over travel exists. Subject the potentiometer to the specified 
test temperature(s). The total resistance is measured after tem- 
perature chamber has been stabilized for the test temperature for 
a minimum of 30 minutes (avoid over aging). The reference tem- 
perature of 25 degree Celsius shall be used for all elevated and 
reduced temperatures. Calculate the (TC) by inserting the appro- 
priate data into the above formula and comparing the result to the 
specification. 



Total Resistance 



DEFINITION 

The DC resistance between the end terminals of a poten- 
tiometer with the shaft positioned so as to give a maximum 
resistance value. 
TEST PROCEDURE 

With the VOM or DVM device (10ma maximum current) 
connected between the wiper and one end terminal, position the 



wiper onto the electrical overtravel. Reconnect the test leads of 
the measuring device to the end terminals of the potentiometer 
under test, the reading observed is the total resistance of the 
potentiometer. 



Specifications are subject to change without notice. 
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LINEAR MOTION POTENTIOMETER 

■ Compact ■ Shaft options available 

■ Lightweight ■ Flexible wire leads 

■ Long life 

■ Infinite resolution 

■ Free shaft rotation 

■ AC or DC 



Model 3048 

Bourns® Linear Motion Potentiometer 



Specifications* 

Standard Electrical Travel 

0.2, 0.3, 0.4, 0.5 in. 

(5.08, 7.62, 10.16, 12.70mm) 
Standard Resistances 

2.5K to 1 megohm (±20%) 

Independent Linearity ±5% 

Resolution Infinite 

Power Rating 0.25 watt 

@70°C (158°F) 
Operating Temperature Range 

-55°C to+125°C 

Insulation Resistance 50 megohms 

9 500 VDC 

Backlash Negligible 

Shaft Actuating Force 4 oz. max. 

@70°F 

Life 500,000 cycles 

Shock 50G for 6msec 

Vibration 20G, 20-20,000 Hz 

Marking Manufacturer's trademark, 

resistance code, wiring diagram, 
date code, manufacturer's model 
number and style 



(11.18 ±0.38) 
.015 



45° X 



(0.38) >r 



_L00_ 



(13 3 5) 



(25-4) 



3£ 



.092 



.125 ±.015 



(2.34, ° IA - (3 - 18l0 ' 38) 
2 MOUNTING HOLES 
#2 SCREW CLEARANCE 

2.22 



(56.39) 




1.250 



(9.14) 



-#2-56UNC-2A 
THREADED SHAFT 
(STANDARD). 
SHAFT SHOWN IN 
RETRACTED 
POSITION 
.11 ±.010 



(2.67 ± 0.25) 

.220 .299 
(5.60) (7.60) 
FULL THREAD 



■ „ Y 0.35 

45 x m7^m .084 + .001/ -.020 , 
l J (2.1 3 + 0.02/ -0.50) 

1 



(31.75) 

3 ELECTRICALLY INSULATED LEADWIRES 
(15240) MINIMUM LENGTH ( M AWG INSULATED CONDUCTOR) 



-CHAMFER: 
- 275 ±.010 45°X^ 
(6.99 ± 0.25) l u -"> 



Specifications are typical. Contact 
factory for special requirements. 
'Specifications applicable from 5% to 
95% of electrical travel. 



HOW TO ORDER 



3048 L- 2 



502 



Model ■ 
Style - 



Range (Travel) 

2 = 0.2" (5.08mm) 

3 = 0.3" (7.62mm) 

4 = 0.4" (10.16mm) 

5 = 0.5" (12.70mm) 

Resistance Value 



STANDARD RESISTANCE TABLE 



Resistance 


Resistance 


(Ohms) 


Code 


2,500 


252 


5,000 


502 


10,000 


103 


20,000 


203 


50,000 


503 


100,000 


104 


200,000 


204 


500,000 


504 


1,000,000 


105 



Popular values listed in boldface. Special 
resistances available. 



.326 ±.01 5 



.093 



(8.28 ±0.38) /^7jfjj) DIA 



RED 



WIPER 




YELLOW 
SHAFT EXTENDED - 



GREEN 



TOLERANCES: t 



.0 



EXCEPT WHERE NOTED 



DIMENSIONS: Tj^y 



WIRING DIAGRAM 
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Specifications are subject to change without 



BOURNS 



Pressure Sensors 

I. Product Selection Guide 306 

II. Instant FAX-back Request 307 

III. Product Specifications 

DSS100 Digital Sapphire Sensor 

ST3100 High Accuracy Millivolt Sensor ... 

ST31 10 High Temperature Sensor 

ST3130 High Accuracy 4-20mA Sensor... 
ST3140 High Accuracy Amplified Sensor 
ST3200 High Pressure Millivolt Sensor.... 

ST3210 High Temperature Sensor 

ST3230 High Pressure 4-20mA Sensor.... 
ST3240 High Accuracy Amplified Sensor 
ST3300 High Temperature Melt Sensor ... 

ST3400 Downhole Sapphire Sensor 

ST5020 Explosion Proof Sensor 




317 
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319 
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Custom Products 

SILICON PRESSURE SENSORS 

• 2 to 300 PSI 

• Mounted and Gel Isolated 

• Custom Packages 

SILICON PRESSURE DIE 

• 2 to 5000 PSI 

• 0.25% Linearities 

• Excellent Stability 

AUTOMOTIVE SENSORS 

• MAP 

• Transmission 

• Natural Gas 



Industrial Sapphire Sensor (Available Mid '95) 

FEATURES 

• 1/2% FS and 1/4% FS Accuracies 

• Six Different Pressure Connections 

• Four Different Electrical Connections 

• 4-20mA Current Versions 

• Voltage Outputs: 0-5, 0-10, 1-5, 1-6 

• Corrosive Media Compatiblity 

• Pressure Ranges to 5000 PSI 

• Applications: 

- Pumps and Compressors 

- Process Control 

- Refrigeration 

- Machine Tools 



APPLIANCE & HVAC 

• High Volume 

• Custom Designs 

• Ceramic Sensors 

• Silicon Sensors 
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® 

POURNS 



PRODUCT SELECTION GUIDE 
Sapphire Sensors™ 



Characteristic DSS100 


ST3100 


ST3110 


ST3130 


ST3140 


ST3200 


ST3210 


ST3230 


ST3240 


ST33O0 


ST3400 


ST5020 


Pressure Ranges - PSI: 

0-15 


* 


• 


• 


• 


• 














• 


0-25 




• 


• 


• 


• 














• 


0-50 




• 


• 


• 


• 














• 


0-100 




• 


• 


• 


• 














• 


0-250 




















• 




• 


0-500 




















• 




• 


0-2,500 








# 


















0-5,000 














• 






• 




• 


0-7,500 


• 












• 






• 




• 


0-10,000 














• 


_ 




• 




• 


0-15,000 












• 


• 


• 


• 


• 


• 


• 


0-20,000 












* 


• 


* 


* 






• 


Accuracy Class ±% FS: 

0.25 




















• 






0.20 






• 








• 










• 


0.15 








• 


• 






• 


• 








0.10 




• 


• 


• 


• 


• 


• 


• 


• 




• 


• 


0.05 


• 


• 








• 










• 




0.02 


• 
























Thermal: 

Compensated 




• 




• 


• 


• 




• 


• 


• 


• 


• 


Uncompensated 




• 


• 






• 


• 








• 




Electrical Output: 

5mWV 


Digital 


• 


• 






• 


• 






• 


• 




4-20 mA 








• 








• 




• 






0-5 VDC 










* 








• 


• 






0-10 VDC 










■ 








• 








Pressure Port: 

•i fO" MOT Ik n 

1/8 NPT-M 


See Data 
Sheet 


• 


• 


• 


• 










See Data 
Sheet 


See Data 
Sheet 


See Data 
Sheet 


■1 /A" MOT 

1/4 NPI-M 




• 


• 


• 


* 
















IVIO-OODOD-4U 




• 


• 


• 


* 
















1/4"-1 8 NPT-F 












• 


• 


• 


• 








Electrical Connection: 

Connector Lugs 


See Data 
Sheet 


• 


• 


• 


• 


• 


• 


• 


• 




• 




Or, ii 1 A CD 

r 1 1 n-1 U-or 




• 




• 


• 


• 




• 


• 


• 


• 




3/4 -14 NPT-M 
























• 


Leadwires 




• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


• 


Operating Temperature: 

-65°F to +255°F 




• 








• 








• 


• 




-65°Fto+500°F 






• 








• 












-40°Fto+185°F 


• 






• 


• 






• 


• 






• 


0°F to +750°F 


























Enclosure: 

NEMA 4X 




• 


• 


• 


• 


• 


• 


• 


• 


• 


• 




Explosion Proof 
























• 


NEMA 2 


• 
























Availability 


3Q '95 


Now 


2Q '95 


2Q '95 


3Q '95 


2Q '95 


2Q '95 


2Q '95 


3Q '95 


4Q '95 


2Q '95 


2Q '95 


Page No. 
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310 


311 


312 


313 


314 


315 


316 


317 


318 


319 


320 



306 



Specifications are subject to change without notice. 



POURNS 



PRESSURE SENSOR 
DESIGN REVIEW CENTER 



Briefly Describe Your Application: 



Name 



We would like to provide you with the best possible 
solution for your application. Simply take a minute Company 

to complete the key design parameters listed below, 

make a copy of this page, and FAX to Telephone 
(909) 781-5178. 



FAX 



Maximum Pressure in PSI: 

□ 15 Q25 

□ 3000 □ 5000 



□ 50 rjlOO Q250 Q500 □ 1000 □ 2500 

□ 7500 □ 10,000 □ 15,000 20,000 



Accuracy Requirement: 

□ 1.0% □0.5% 0.25% aO.20% Q 0.15% QO.10% 0.05% QO.02% 



Electrical Output Requirement: 

□ 5mV/V □4-20mA □ 0-5VDC Q0-10VDC 

□ Other (Please specify): 



Desired Pressure Port: 

□ 1/8" NPT-M 

Desired Electrical Connection: 

□ Solder Lugs 



□ 1/4" NPT-M 



□ PT1H-10-6P 



□ MS-33656-4G 



□ 3/4"-14NPT-M 



□ 1/4M8NFT-F 



□ Leadwires 




Operating Temperature: 

□ -65°F to +255°F 



□ -65°F to +500°F □40 o Fto+185°F □0°Fto+750°F 



Fluid to be Measured: 

□ oil □ water □ air 

□ Other (Please specify): 



□ flammable fluid 



□ corrosive fluid 



Upon Completion, FAX to (909) 781-5178 




1200 Columbia Avenue 
Riverside, CA 92507-2114 

(909)781-5148 



In the US and Canada 

For Immediate Applications Assistance, Call: 1-800-X-DUCERS 
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DIGITAL SAPPHIRE SENSOR™ 

■ Reprogrammable intelligent sensing device 

■ Sapphire diaphragm 

■ 0.02% and 0.05% FS accuracies 

■ Binary output 

■ Snapshot/store pressure reading 

■ Cumulative MIN/MAX pressure storage registers-software resettable 

■ Hi/lo temperature control limits with output function 



Model DSS100 

Bourns® Pressure Transducers 



In the US and Canada 



For Immediate Applications Assistance, Call: 1-800-X-DUCERS 



Performance Specifications 
(Compensated) 

Pressure Ranges 

0-1 5 to 0-20,000 PSI 

Accuracy Class: 

±0.05°/oFS ±0.02 %FS 
Linearity ±0.02 ±0.005 

Repeatability ±0.02 ±0.01 
Hysteresis ±0.015 ±0.01 
Thermal Effects 
(%FS/°F): 

Zero ±0.001 ±0.0005 

Span ±0.001 ±0.0005 

Proof Pressure 150% 

Burst Pressure 200% 

Electrical Specifications 

Strobe Interface TTL/CMOS 

compatible 

Circuit to Case Insulation 

Resistance >500 megohms @ 

50 VDC 

Power Requirements 

Voltage +12.5 VDC to +16.5 VDC 

Current Less than 100 mA 

Response Time Less than 1 .0ms 

Environmental Conditions 

Temperature 

Compensated -40°Fto +185°F 

Storage -65°F to +250°F 

Operating -40°Fto +185°F 

Humidity 0% to 90% 

non-condensing 
(splash resistant case) 

Media Compatibility All liquids and 

gases compatible with 1 5-5 Ph SS, 
glass, 96% alumina and sapphire 

Physical Specifications 

Enclosure Epoxy coated 

aluminum case 
Weight Less than 1 2 oz. 



DESCRIPTION 

The Bourns Model DSS100 Pressure 
Transducer combines Bourns' advanced 
Sapphire Sensor technology with state- 
of-the-art microprocessor-based 
electronics to create the latest in totally 
digital transducers. 

This is not simply an analog converted 
signal using standard A to D converters. 
This is a whole new way to digitally 
power the sensing element to obtain a 
completely digital sensor and electronics. 
This unique method provides perfor- 
mance, ease of use and stability never 
before available. 

The Bourns Sapphire Sensor 
technology sets new standards in strain 
gage pressure measurement precision. 
The Sapphire Sensor utilizes nature's 
near perfect, single crystal sapphire as 
the pressure sensing diaphragm which 
virtually eliminates hysteresis. 

The Model DSS100 Sapphire 
Pressure Transducer is ideally suited for 
use as a secondary standard in test 
equipment and applications where 
extreme accuracy and temperature 
stable measurement is required. 

Offered in a wide variety of digital 
output formats and pressure ranges the 
DSS1 00 is designed to be user-friendly. 

FUNCTION 

All the features of the DSS1 00 are 
user-friendly software driven in order to 
achieve the greatest usefulness of this 
multi-function transmitter. 



HOW TO ORDER 

DSS100 - A 01 - N 05 - 1 - 1 - (nnn) 



Model 1 

Pressure Type — 
A - Absolute 
S - Sealed 

Pressure Range ■ 



01 


-15 PSI 


09 


- 3,000 PSI 


02 


- 25 PSI 


10 


- 5,000 PSI 


03 


- 50 PSI 


11 


- 7,500 PSI 


04 


- 1 00 PSI 


12 


- 10,000 PSI 


05 


- 250 PSI 


13 


- 15,000 PSI 


06 


- 500 PSI 


14 


- 20,000 PSI 


07 


- 1,000 PSI 






08 


- 2,500 PSI 







Display Option 

N - None L - LED (red) 
D - LCD 



Communication Option 

01 - EIA-232 04 - EIA-485 
02-EIA-574 05-IEEE-488 
03 - EIA-422 

Pressure Port 



0-15 thru 0-2,500 PSI Options Only 

1 - 1/8" -27 NPT3 - MS-33656-4G 

2 - 1/4"-18 NPT 

3 - MS33656-46 
0-3.000 thru 0-20.000 PSI 
Options Only 

4 - 1/4" NPT Female 



Electrical Connector — 
1 - Philmore P700B 



Special (If Needed) - 
Assigned by Bourns 



Optional Device Drivers 
Available for test and measurement 
packages (e.g., Labview™, 
Hewlett Packard VEE™). 
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APPLICATIONS 

• Chemical processing 

• Pumps and compressors 

• Well data logging 

• Offshore exploration 

• Pipelines 

• Water and wastewater systems 

• Power generation 

• Oil and gas processing 

• Gas transmission 

• Calibration Systems 

• Metrology labs 

• Environmental monitoring 



Oceanography 
Laboratory standards 
Meteorology 
Wind tunnels 
Level sensing 
Flow measurement 
Leak testing 
Medical equipment 
Automated test stands 
Pilot plant 
Flight test 



Specifications are subject to change without notice. 



■ Remote software zero and span 

■ Baud rates from 300 to 38400 

■ Square root functions for flow calculations 

■ Programmable in any engineering units 

■ Multiple units addressable 

■ Resolution down to 1 PPM 

■ Parameters stored in non-volatile EEPROM 



Model DSS100 

Bourns® Pressure Transducers 



ELECTRICAL PIN-OUT 

1 -N/C 

2 - Reset 

3 - Strobe 3 

4 - Strobe 2 

5 - Strobe 1 

6 - Strobe 

7 - Power 

8 - Ground 




PIGGYBACK CARD OPTIONS 

A) LCD Pressure/Temperature Display 

B) LED Pressure/Temperature Display 

C) Pressure/Temperature Controller 

D) Modem (Receive/Generate 
Phone Messages) 



Dimensional Drawings 




DSS100 BLOCK DIAGRAM 



MEDIA_ 
PRESSURE 



WHEATSTONI 
TEMPERATURE 

SIGNAL DIGITAL 

TEMPERATURE SIGNAL 



POWER 



PROGRAM 




SCRATCH 


ROM 




RAM 



COMM 



OPTION 




STROBES 



L. 



.J 



Specifications are subject to change without notice. 
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HIGH ACCURACY MILLIVOLT 
SAPPHIRE SENSOR™ 

■ ±0.10% and ±0.05% FS accuracies 

■ Corrosion resistant sapphire diaphragm 

■ Essentially hysteresis free operation 

■ Diaphragm temperature sensor output 

■ Operates in high shock and vibration 

■ Hermetically sealed for use in tough environments 



Fast response time 
Small size 
Excellent long-term 
stability 



Model ST3100 Series 

Bourns® Pressure Transducers 



In the US and Canada 



For Immediate Applications Assistance, Call: 1-800-X-DUCERS 



Performance Specifications 
(Compensated) 

Pressure Ranges 

0-1 5 to 0-2,500 PSI 

Accuracy Class: 

±0.10%FS ±0.05%FS 
Linearity ±0.07 ±0.035 

Repeatability ±0.02 ±0.01 
Hysteresis ±0.015 ±0.01 
Thermal Effects 
(%FS/°F): 

Zero ±0.004 ±0.003 

Span ±0.004 ±0.003 

Proof Pressure 150%FS 

Burst Pressure. 200%FS 

Electrical Specifications 

Output 5.0mV/V 

Impedance 

Input 3,000 ohms nominal 

Output 3,000 ohms nominal 

Circuit to Case Insulation 

Resistance >500 megohms @ 

500 VDC 

Input Voltage 5-15 VDC (1 0V nom.) 

Zero Offset ±0.1 mV/V 

Span Tolerance ±2.0% FS 

Response Time Less than 1 .0 ms 

Environmental Conditions 

Temperature 

Compensated -65°F to +255°F 

Storage -65°F to +255°F 

Operating -65°F to +255°F 

Shock 100g's, .5 ms 

Vibration 6g's, 10 Hz to 3 KHz 

Humidity Hermetically sealed 

Media Compatibility All liquids and 

gases compatible with 15-5 Ph SS, 
glass, 96% alumina and sapphire 

Physical Specifications 

Enclosure NEMA 4X 

Weight Less than 3 oz. 



Bourns Sapphire Sensor™ tech- 
nology has been developed over the last 
fifteen years and incorporates significant 
technical advances for the state-of-the- 
art in pressure sensing. The basic 
sensing diaphragm is constructed of 
single crystal sapphire that is essentially 
free from hysteresis. This material is 
chemically compatible with all common 
acidic and alkaline materials. 

The silicon epitaxial layer is grown 
directly on the sapphire diaphragm. Ion 
implanted sensing and temperature 
resistors are chemically etched into the 
epitaxy and isolated from each other 
better than silicon based sensors. This 
high energy isolation barrier leads to 
stability that is unsurpassed by any other 
pressure sensing technology. 

This stability has been proven in 
years of flight application in jet engine 
controls. Literally millions of hours of use 
have been logged on Bourns' Sapphire 
Sensor™ transducers. Reliability is 
assured by more than forty years of 
Bourns' commitment to quality. 

The Model ST3100 has applications 
in a wide range of uses. These include 
jet engine controls, aircraft systems 
monitoring, process control applications, 
high temperature applications, corrosive 
environments and a variety of laboratory 
measurements. 



HOW TO ORDER 

ST3100 5 



A 01 - C 5 - 1 - 1 



Model ; 

Accuracy 

4 -±0.10% FS 
5 - ±0.05% FS 



Pressure Type — 
A - Absolute 
S - Sealed 

Pressure Range ■ 

01 -15 PSI 

02 - 25 PSI 

03 - 50 PSI 

04 - 1 00 PSI 

Thermal Compensation 
C - Compensated 
U - Uncompensated 



05 - 250 PSI 

06 - 500 PSI 
07-1,000 PSI 
08 - 2,500 PSI 



Electrical Output 

Output Offset 

- Standard Offset 



Output Full Scale — 
5 - 5mV/V Full Scale 



Pressure Port 

1 - 1/8" NPT-M 

2 - 1/4" NPT-M 

3 - MS-33656-4G 

Electrical Connector 

1 - Connector Lugs 
2-PT1H-10-6P 6-pin Connector 
4-18 Inch Leadwires 



Dimensional Drawings 




(14) 



1.5 



(36) 
NOM. 

(5.1) 



PRESSURE FITTING 
1/8--27 NPT OPTION 



IDENTIFICATION^ 
(ELECTR0ETCH) 



-.24 
(6) 
NOM. 



(1.0) 
DIA. THRU 
FLATTENED & PIERCED TYP. 



PRESSURE FITTING 
1/4"-18 NPT OPTION 





PRESSURE FITTING - 
MS33656-4G OPTION 



Specifications are subject to change without notice. 




HIGH TEMPERATURE SAPPHIRE SENSOR™ 



±0.20% and ±0.10% FS accuracies 

Temperatures up to 500°F 

Essentially hysteresis free operation 

Diaphragm temperature sensor output 

Operates in high shock and vibration 

Hermetically sealed for use in tough 
environments 



Model ST31 10 Series 

Bourns® Pressure Transducers 



Fast response time 
Small size 
Excellent long-term 
stability 

Unamplified millivolt 
output 



In the US and Canada 

, Call: 1-800-X-DUCERS 



Performance Specifications 
(Uncompensated) 

Pressure Ranges 

0-1 5 up to 0-2,500 PSI 

Accuracy Class: 

±0-20% FS ±0.10%PS 
Linearity ±0.15 ±0.07 

Repeatability ±0.03 ±0.01 
Hysteresis ±0.02 ±0.01 
Thermal Effects 
(%FS/°F): 

Zero ±0.03 ±0.025 

Span ±0.07 ±0.06 

Proof Pressure 1 50%FS 

Burst Pressure 200%FS 

Electrical Specifications 

Output 8.0mV/V 

Impedance 

Input 3,000 ohms nominal 

Output 3,000 ohms nominal 

Circuit to Case Insulation 

Resistance >500 megohms @ 

500 VDC 

Input Voltage 5-15 VDC (10V nom.) 

Zero Offset ±10.0% FS 

Span Tolerance ±25.0% FS 

Response Time Less than 1 .0 ms 

Environmental Conditions 

Temperature 

Storage -65°F to +500°F 

Operating -65°F to +500°F 

Shock 100g's, .5 ms 

Vibration 6g's, 10 Hz to 3 KHz 

Humidity Hermetically sealed 

Media Compatibility All liquids and 

gases compatible with 15-5 Ph SS, 
glass, 96% alumina and sapphire 

Physical Specifications 

Enclosure NEMA 4X 

Weight Less than 3 oz. 



The Bourns Model 31 10 Pressure 
Transducer utilizes Bourns' advanced 
high-temperature Sapphire Sensor 
technology. The new Model ST31 10 
offers accuracy never before available in 
a high-temperature transducer. 

Bourns Sapphire Sensor technology 
sets new standards in strain gage 
pressure measurement precision. The 
Sapphire Sensor utilizes nature's near- 
perfect, single-crystal sapphire as the 
pressure sensing diaphragm which 
virtually eliminates hysteresis. The 
epitaxially grown strain gages are molec- 
ularly attached to the sensing diaphragm 
to form a homogeneous sensor that 
establishes a new benchmark in long- 
term stability. 

The Model ST31 1 Sapphire 
Pressure Transducer is ideally suited for 
use in down-hole, aerospace, medical 
and testing applications where a highly 
accurate, stable measurement is 
required. The Model ST31 10 is compati- 
ble with many common corrosive fluids. 
Consult Bourns application specialists 
for complete compatibility specifications. 
Constructed of stainless steel, these 
models provide reliable long-life service 
and convenient installation. 



HOW TO ORDER 

ST3110 2 - A 01 - U 8-1 

Model 1 



Accuracy 

2 - ±0.20% FS 
4 -±0.10% FS 



Pressure Type 

A - Absolute 
S - Sealed 

Pressure Range 

01 -15 PSI 05 -250 PSI 

02 - 25 PSI 06 - 500 PSI 

03 - 50 PSI 07 - 1 ,000 PSI 
04 - 100 PSI 08 -2,500 PSI 

Thermal Compensation 

U - Uncompensated 

Electrical Output 

Output Offset 

- Standard Offset 



Output Full Scale — 
8 - 8mV/V Full Scale 



Pressure Port 

1 - 1/8" NPT 

2 - 1/4" NPT 

3 - MS-33656-4G 

Electrical Connector 

1 - Connector Lugs 
4-18 Inch Leadwires 



Dimensional Drawings 



.7 






(18) 
HEX 










\- (1 ? 9) 
' DIA. 

♦ 


.13 





.55 



1.5 



(3.2) 
DIA. 



PRESSURE FITTING - 
1/8--27 NPT OPTION 





(36) 
NOM. 

r (5.D 












\ 



--.24 

(6) 
NOM. 



(ELECTR0ETCH) 



TJ4_ 
1.0) 
DIA. THRU 
FLATTENED & PIERCED TYP. 



PRESSURE FITTING 
1/4"-18 NPT OPTION 




PRESSURE FITTING 
M533656-4G OPTION 
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HIGH ACCURACY 4-20 mA 
SAPPHIRE SENSOR™ 

■ ±0,15% and ±0.10% FS accuracies 

■ Corrosion resistant sapphire diaphragm 

■ Essentially hysteresis free operation 

■ Diaphragm temperature sensor output 

■ Operates in high shock and vibration 



■ Fast response time 

■ Small size 

■ Excellent long-term 
stability 

■ Two wire 4-20 output 



Hermetically sealed for use in tough environments 



Model ST3130 Series 

Bourns® Pressure Transmitters 



In the US and Canada 



For Immediate Applications Assistance, Call: 1-800-X-DUCERS 



Performance Specifications 
(Compensated) 

Pressure Ranges 0-15 to 0-2,500 PSI 

Accuracy Class: 

±0.15%FS ±0.10%FS 
±0.12 ±0.08 
±0.02 ±0.01 
±0.02 ±0.01 



Linearity 
Repeatability 
Hysteresis 
Thermal Effects 
(%FS/°F): 
Zero 
Span 



±0.006 ±0.003 
±0.006 ±0.003 

Proof Pressure 150%FS 

Burst Pressure 200%FS 

Electrical Specifications 

Input Voltage 12 to 36 VDC 

Output 4-20 mA 

Circuit to Case Insulation 

Resistance >500 megohms @ 

50 VDC 

Zero Offset ±0.1 mA 

Span Tolerance ±0.6% FS 

Response Time Less than 5.0 ms 

Supply Voltage Effects ±0.3% of FS 

from 24 VDC nominal 

Environmental Conditions 

Temperature 

Compensated -40°F to +185°F 

Storage -65°F to +250°F 

Operating -40°F to +200°F 

Shock 100g's, .5 ms 

Vibration 6g's, 10 Hz to 3 KHz 

Humidity Hermetically sealed 

Media Compatibility All liquids and 

gases compatible with 1 5-5 Ph SS, 
glass, 96% alumina and sapphire 

Physical Specifications 

Enclosure NEMA 4X 

Weight Less than 3 oz. 

LOAD vs. SUPPLY CURVE 




12 24 36 

POWER SUPPLY VOLTAGE (VDC) 
OPERATING LOAD VERSUS SUPPLY VOLTAGE 



The Bourns Model ST3130 Pressure 
Transmitter utilizes Bourns' advanced 
Sapphire Sensor™ technology. The new 
Model ST3130 offers unparalleled accu- 
racy and reliability in a rugged 4-20 mA 
Transmitter. 

Bourns Sapphire Sensor™ tech- 
nology sets new standards in strain gage 
pressure measurement precision. The 
Sapphire Sensor utilizes nature's near- 
perfect, single-crystal sapphire as the 
pressure sensing diaphragm which 
virtually eliminates hysteresis. The 
epitaxially grown strain gages are molec- 
ularly attached to the sensing diaphragm 
to form a homogeneous sensor that 
establishes a new benchmark in long- 
term stability. 

The Model ST3130 Sapphire 
Pressure Transmitter is ideally suited for 
use in down-hole data logging, and in 
the measurement of liquid and gas 
pressures where a highly accurate, 
stable measurement with a 4-20 mA 
output is needed. The Model ST3130 is 
compatible with many common corro- 
sive fluids. Constructed of stainless 
steel, these models provide reliable long- 
life service and convenient installation. 



HOW TO ORDER 

ST3130 4 



Model • 



A 01 - C 4 2 - 1 - 1 



Accuracy 

3- ±0.15%FS 

4- ±0.10%FS 

Pressure Type — 
A - Absolute 
S - Sealed 

Pressure Range 

01 - 15 PSI 

02 - 25 PSI 

03 - 50 PSI 
04-100 PSI 



05 - 250 PSI 

06 - 500 PSI 
07-1,000 PSI 
08 - 2,500 PSI 



Thermal Compensation 
C - Compensated 

Electrical Output 

Output Offset 
4-4 mA 



Output Full Scale ■ 
2 - 20 mA 



Pressure Port 

1 - 1/8" NPT 

2 - 1/4" NPT 

3 - MS-33656-4G 

Electrical Connector 



1 - Connector Lugs 

2- PT1H-10-6P 6-pin Connector 

3- 18 Inch Leadwires 



Dimensional Drawings 
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PRESSURE FITTING 
1/8"-27 NPT OPTION 
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PRESSURE FITTING 
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PRESSURE FITTING - 
MS33656-4G OPTION 
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HIGH ACCURACY AMPLIFIED 
SAPPHIRE SENSOR™ 

■ ±0.1 5% and ±0.1 0% FS accuracies ■ 

■ Excellent performance over temperature ■ 

■ Essentially hysteresis free operation ■ 

■ Diaphragm temperature sensor output 

■ Operates in high shock and vibration ■ 

■ Hermetically sealed for use in tough environments 



i Lightweight 
i Small size 
i Excellent long-term 
stability 

1 0-5 VDC output 



Model ST3140 Series 

Bourns® Pressure Transducers 



For 



In the US and Canada 



istance, Call: 1-800-X-DUCERS 



Performance Specifications 
(Compensated) 

Pressure Ranges 0-15 to 0-2,500 PSI 

Accuracy Class: 

±0.15%FS ±0.10%FS 
Linearity ±0.12 ±0.08 

Repeatability ±0.02 ±0.01 
Hysteresis ±0.02 ±0.01 
Thermal Effects 
(%FS/°F): 

Zero ±0.006 ±0.003 

Span ±0.006 ±0.003 

Proof Pressure 150%FS 

Burst Pressure 200% FS 

Electrical Specifications 

Input Voltage 5 to 15 VDC 

Output 5.0 VDC 

Minimum Load > 1 ,000 ohms 

Circuit to Case Insulation 

Resistance >500 megohms @ 

50 VDC 

Zero Offset ±100 mV 

Span Tolerance ±2.0% FS 

Response Time 80 Hz Filter 

Supply Voltage Effects ±0.3% of FS 

from 12 VDC nominal 

Environmental Conditions 

Temperature 

Compensated -40°F to +185°F 

Storage -65°F to +250°F 

Operating -40°F to +200°F 

Shock 100g's, .5 ms 

Vibration 6g's, 10 Hz to 3 KHz 

Humidity Hermetically sealed 

Media Compatibility All liquids and 

gases compatible with 15-5 Ph SS, 
glass, 96% alumina and sapphire 

Physical Specifications 

Enclosure NEMA 4X 

Weight Less than 3 oz. 



The Bourns Model ST3140 Pressure 
Transducer utilizes Bourns' advanced 
Sapphire Sensor™ technology. The new 
Model ST3140 offers unparalleled accu- 
racy and reliability in a rugged to 5 
VDC Transducer. 

Bourns Sapphire Sensor™ tech- 
nology sets new standards in strain gage 
pressure measurement precision. The 
Sapphire Sensor utilizes nature's near- 
perfect, single-crystal sapphire as the 
pressure sensing diaphragm which 
virtually eliminates hysteresis. The 
epitaxially grown strain gages are molec- 
ularly attached to the sensing diaphragm 
to form a homogeneous sensor that 
establishes a new benchmark in long- 
term stability. 

The Model ST3140 Sapphire 
Pressure Transducer is ideally suited for 
use in down-hole data logging, and in 
the measurement of liquid and gas 
pressures where a highly accurate, 
stable measurement with a 4-20 mA 
output is needed. The Model ST3140 is 
compatible with many common corro- 
sive fluids. Constructed of stainless 
steel, these models provide reliable long- 
life service and convenient installation. 



HOW TO ORDER 

ST3140 3-A01-C05-1-1 



Model 

Accuracy 

3 - ±0.15% FS 

4- ±0.10%FS 

Pressure Type — 
A - Absolute 
S - Sealed 

Pressure Range 

01 - 15 PSI 

02 - 25 PSI 

03 - 50 PSI 
04- 100 PSI 



05 - 250 PSI 

06 - 500 PSI 

07 - 1 ,000 PSI 

08 - 2,500 PSI 



Thermal Compensation 
C - Compensated 

Electrical Output 

Output Offset 

- Standard Offset 

Output Full Scale 

5 - 5.0 VDC 



Pressure Port 

1 - 1/8" NPT 

2 - 1/4" NPT 

3 - MS-33656-4G 

Electrical Connector 

1 - Connector Lugs 

2- PT1H-10-6P 6-pin Connector 

3- 18 Inch Leadwires 







Dimensional Drawings 
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PRESSURE FITTING - 
1/8"-27 NPT OPTION 



IDENTIFICATION 
(ELECTR0ETCH) 
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PRESSURE FITTING 
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PRESSURE FITTING 
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HIGH PRESSURE MILLIVOLT 
SAPPHIRE SENSOR™ 

■ ±0.10% and ±0.05% FS accuracies 

■ Corrosion resistant sapphire diaphragm 

■ Essentially hysteresis free operation 

■ Diaphragm temperature sensor output 

■ Operates in high shock and vibration 

■ Hermetically sealed for use in tough environments 



Fast response time 
Small size 
Excellent long-term 
stability 



Model ST3200 Series 

Bourns® Pressure Transducers 



In the US and Canada 

For Immediate Applications Assistance, Call: 1-800-X-DUCERS 



Performance Specifications 
(Compensated) 

Pressure Ranges 

0-3,000 to 0-20,000 PSI 

Accuracy Class: 

±0.10%FS ±0.05%FS 
Linearity ±0.07 ±0.035 

Repeatability ±0.02 ±0.01 
Hysteresis ±0.015 ±0.01 
Thermal Effects 
(%FS/°F): 

Zero ±0.004 ±0.003 

Span ±0.004 ±0.003 

Proof Pressure 1 .5 X Range up to 

25 KPSI max. 

Burst Pressure 2.0 X Range up to 

25 KPSI max. 

Electrical Specifications 

Output 5.0mV/V 

Impedance 

Input 3,000 ohms nominal 

Output 3,000 ohms nominal 

Circuit to Case Insulation 

Resistance >500 megohms @ 

500 VDC 

Input Voltage 5-15 VDC (10V nom.) 

Zero Offset ±1.0 mV/V 

Span Tolerance ±1.0% FS 

Response Time Less than 1 .0 ms 

Environmental Conditions 

Temperature 

Compensated -65°F to +255°F 

Storage -65°F to +255°F 

Operating -65°F to +255°F 

Shock 100g's, .5 ms 

Vibration 6g's, 10 Hz to 3 KHz 

Humidity Hermetically sealed 

Media Compatibility All liquids and 

gases compatible with 1 5-5 Ph SS, 
glass, 96% alumina and sapphire 

Physical Specifications 

Enclosure NEMA 4X 

Weight Less than6oz. 



The Bourns Model 3200 Pressure 
Transducer utilizes Bourns' advanced 
high-pressure Sapphire Sensor 
technology. The new Model ST3200 
offers accuracy and reliability never 
before available in a high-pressure 
transducer. 

Bourns Sapphire Sensor technology 
sets new standards in strain gage 
pressure measurement precision. The 
Sapphire Sensor utilizes nature's near- 
perfect, single-crystal sapphire as the 
pressure sensing diaphragm which 
virtually eliminates hysteresis. The 
epitaxially grown strain gages offer high 
sensitivity and low-noise levels to meet 
even the most demanding applications. 

The sapphire sensor does not suffer 
from creep or fatigue, a common 
problem in most high-pressure strain 
gage transducers. 

The Model ST3200 Sapphire 
Pressure Transducer is ideally suited for 
use in down-hole, aerospace, ocean- 
ography and testing applications where 
a highly accurate, stable measurement 
is required. The Model ST3200 is com- 
patible with many common corrosive 
fluids. Consult Bourns application 
specialists for complete compatibility 
specifications. Constructed of stainless 
steel, these models provide reliable long- 
life service and convenient installation. 



HOW TO ORDER 

ST3200 4 



A 01 - C 5 - 1 - 1 



Model 

Accuracy 

4 - ±0.10% FS 

5 - ±0.05% FS 



Pressure Type 

A - Absolute 
S - Sealed 

Pressure Range 

01 - 3,000 PSI 04 - 1 0,000 PSI 

02 - 5,000 PSI 05 - 15,000 PSI 

03 - 7,500 PSI 06 - 20,000 PSI 



Thermal Compensation - 
C - Compensated 
U - Uncompensated 

Electrical Output 

Output Offset 

- Standard Offset 



Output Full Scale 

5 - 5 mVA/ Full Scale 



Pressure Port 

1 - 1/4" NPT - Female 

Electrical Connector 

1 - Connector Lugs 
2-PT1H-10-6P 6-pin Connector 
4-18 Inch Leadwires 



Dimensional Drawings 
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1/4 -18 NPT FEMALE 




IDENTIFICATION - 
(ELECTR0ETCH) 



FLATTENED & PIERCED TYP. 
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HIGH TEMPERATURE SAPPHIRE SENSOR™ 



±0.20% and +0.10% FS accuracies 
Pressures up to 20,000 PSI 
Essentially hysteresis free operation 
Diaphragm temperature sensor output 
Operates in high shock and vibration 
Hermetically sealed for use in tough environments 

. 



Fast response time 
Small size 
Excellent long-term 
stability 



Model ST3210 Series 

Bourns® Pressure Transducers 



For Immediate i 



In the US and Canada 

Assistance, Call: 1-800-X-DUCERS 



Performance Specifications 
(Uncompensated) 

Pressure Ranges 

0-3,000 to 0-20,000 PSI 

Accuracy Class: 

±0.20%FS ±0.10%FS 
Linearity ±0.15 ±0.07 

Repeatability ±0.03 ±0.01 
Hysteresis ±0.02 ±0.01 
Thermal Effects 
(%FS/°F): 

Zero ±0.003 ±0.025 

Span ±0.07 ±0.06 

Proof Pressure 1 .5 X Range up to 

25 KPSI max. 

Burst Pressure 2.0 X Range up to 

25 KPSI max. 

Electrical Specifications 

Output 8.0mV/V 

Impedance 

Input 3,000 ohms nominal 

Output 3,000 ohms nominal 

Circuit to Case Insulation 

Resistance >500 megohms @ 

500 VDC 

Input Voltage 5-15 VDC (10V nom.) 

Zero Offset ±10.0% FS 

Span Tolerance ±25.0% FS 

Response Time Less than 1 .0 ms 

Environmental Conditions 

Temperature 

Storage -65°F to +500°F 

Operating -65°F to +500°F 

Shock 100g's, .5 ms 

Vibration 6g's, 10 Hz to 3 KHz 

Humidity Hermetically sealed 

Media Compatibility All liquids and 

gases compatible with 1 5-5 Ph SS, 
glass, 96% alumina and sapphire 

Physical Specifications 

Enclosure NEMA 4X 

Weight Less than 6 oz. 



The Bourns Model 3210 Pressure 
Transducer utilizes Bourns' advanced 
high-pressure Sapphire Sensor 
technology. The new Model ST3210 
offers accuracy and reliability never 
before available in a high-pressure 
transducer. 

Bourns Sapphire Sensor technology 
sets new standards in strain gage 
pressure measurement precision. The 
Sapphire Sensor utilizes nature's near- 
perfect, single-crystal sapphire as the 
pressure sensing diaphragm which 
virtually eliminates hysteresis. The 
epitaxially grown strain gages are 
molecularly attached to the sensing 
diaphragm to form a homogeneous 
sensor that establishes a new bench- 
mark in long-term stability. 

The Model ST3210 Sapphire 
Pressure Transducer is ideally suited for 
use in down-hole, aerospace, ocean- 
ography and testing applications where 
a highly accurate, stable measurement 
is required. The Model ST3210 is com- 
patible with many common corrosive 
fluids. Consult Bourns application 
specialists for complete compatibility 
specifications. Constructed of stainless 
steel, these models provide reliable long- 
life service and convenient installation. 



HOW TO ORDER 

ST3210 2-A01-U08-1-1 

Model 1 



Accuracy ■ 



2 - ±0.20% FS 
4- ±0.10% FS 



Pressure Type 

A - Absolute 
S - Sealed 

Pressure Range 

01 - 3,000 PSI 04 - 1 0,000 PSI 
02 -5,000 PSI 05 -15,000 PSI 
03 - 7,500 PSI 06 - 20,000 PSI 

Thermal Compensation 

U - Uncompensated 

Electrical Output 

Output Offset 

- Standard Offset 



Output Full Scale 

8 - 8 mV/V Full Scale 



Pressure Port 

1 - 1/4" NPT - Female 

Electrical Connector 

1 - Connector Lugs 
4-18 Inch Leadwires 



Dimensional Drawings 




PRESSURE FITTING 
1/4--18 NPT FEMALE 




IDENTIFICATION^ 
(ELECTROETCH) FLATTENED* PIERCED TYP. 



Specifications are subject to change without notice. 
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HIGH PRESSURE 4-20 mA 
SAPPHIRE SENSOR™ 

■ ±0.15% and ±0.10% FS accuracies 

■ Pressures up to 20,000 PSI 

■ Essentially hysteresis free operation 

■ Diaphragm temperature sensor output 

■ Operates in high shock and vibration 

■ Hermetically sealed for use in tough environments 



Fast response time 
Small size 
Excellent long-term 
stability 



Model ST3230 Series 

Bourns® Pressure Transmitters 



In the US and Canada 

For Immediate Applications Assistance, Call: 1-800-X-DUCERS 



Performance Specifications 
(Compensated) 

Pressure Ranges 

0-3,000 to 0-20,000 PSI 

Accuracy Class: 

±0.15%FS ±0.10%FS 
Linearity ±0.12 ±0.08 

Repeatability ±0.02 ±0.01 
Hysteresis ±0.02 ±0.01 
Thermal Effects 
(%FS/°F): 

Zero ±0.006 ±0.003 

Span ±0.006 ±0.003 

Proof Pressure 1 .5 X Range up to 

25 KPSI max. 

Burst Pressure 2.0 X Range up to 

25 KPSI max. 

Electrical Specifications 

Input Voltage 12 to 36 VDC 

Output 4-20 mA 

Circuit to Case Insulation 

Resistance >500 megohms @ 

50 VDC 

Zero Offset ±0.1 mA 

Span Tolerance ±0.6% FS 

Response Time Less than 5.0 ms 

Supply Voltage Effects ±0.3% of FS 

from 24 VDC nominal 

Environmental Conditions 

Temperature 

Compensated -40°F to +185°F 

Storage -65°F to +250°F 

Operating -40°F to +200°F 

Shock 100g's, .5 ms 

Vibration 6g's, 10 Hz to 3 KHz 

Humidity Hermetically sealed 

Media Compatibility All liquids and 

gases compatible with 15-5 Ph SS, 
glass, 96% alumina and sapphire 

Physical Specifications 

Enclosure NEMA 4X 

Weight Less than 6 oz. 
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The Bourns Model 3230 High 
Pressure Transmitter utilizes Bourns' 
advanced Sapphire Sensor technology. 
The new Model ST3230 offers 
unparalleled accuracy and reliability in a 
rugged 4 to 20 mA Transmitter. 

Bourns Sapphire Sensor technology 
sets new standards in strain gage 
pressure measurement precision. The 
Sapphire Sensor utilizes nature's near- 
perfect, single-crystal sapphire as the 
pressure sensing diaphragm which 
virtually eliminates hysteresis. The 
epitaxially grown strain gages are 
molecularly attached to the sensing 
diaphragm to form a homogeneous 
sensor that establishes a new bench- 
mark in long-term stability. 

The Model ST3230 Sapphire 
Pressure Transmitter is ideally suited for 
use in down-hole logging, and in the 
measurement of liquid and gas 
pressures where a highly accurate, 
stable measurement with a 4-20 mA 
output is needed. The Model ST3230 is 
compatible with many common corrosive 
fluids. Constructed of stainless steel, 
these models provide reliable long-life 
service and convenient installation. 



HOW TO ORDER 

ST3230 3-A01-C42-1-1 



Model ■ 



Accuracy 

3 - ±0.15% FS 

4- ±0.10%FS 



Pressure Type • 
A - Absolute 
S - Sealed 

Pressure Range 



01 - 3,000 PSI 04 - 10,000 PSI 
02 -5,000 PSI 05 - 15,000 PSI 
03 - 7,500 PSI 06 - 20,000 PSI 



Thermal Compensation 
C - Compensated 

Electrical Output 

Output Offset 
4-4 mA 



Output Full Scale ■ 
2 - 20 mA 



Pressure Port 

1 - 1/4" NPT - Female 

Electrical Connector 



1 - Connector Lugs 

2 - PT1 H-10-6P 6-Pin Connector 
4-18lnchLeadwires 



Dimensional Drawings 
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PRESSURE FITTING 
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HIGH ACCURACY AMPLIFIED 
SAPPHIRE SENSOR™ 

■ ±0.15% and ±0.10% FS accuracies 

■ Pressures up to 20,000 PSI 

■ Essentially hysteresis free operation 

■ Diaphragm temperature sensor output 

■ Operates in high shock and vibration 

■ Hermetically sealed for use in tough environments 



Lightweight 
Small size 
Excellent long-term 
stability 

0-5 VDC Output 



Model ST3240 Series 

Bourns® Pressure Transducers 



In the US and Canada 



For Immediate Applications Assistance, Call: 1-800-X-DUCERS 



Performance Specifications 
(Compensated) 

Pressure Ranges 

0-3,000 to 0-20,000 PSI 

Accuracy Class: 

±0.15%FS ±0. 10%FS 
Linearity ±0.12 ±0.08 

Repeatability ±0.02 ±0.01 
Hysteresis ±0.02 ±0.01 
Thermal Effects 
(%FS/°F): 

Zero ±0.006 ±0.003 

Span ±0.006 ±0.003 

Proof Pressure 1 .5 X Range up to 

25 KPSI max. 

Burst Pressure 2.0 X Range up to 

25 KPSI max. 

Electrical Specifications 

Input Voltage 5 to 15 VDC 

Output 5.0 VDC 

Minimum Load > 1,000 ohms 

Circuit to Case Insulation 

Resistance >500 megohms @ 

50 VDC 

Zero Offset ±100 mV/V 

Span Tolerance ±2.0% FS 

Response Time 80 Hz filter 

Supply Voltage Effects ±0.3% of FS 

from 12 VDC nominal 

Environmental Conditions 

Temperature 

Compensated -40°F to +185°F 

Storage -65°F to +250°F 

Operating -40°F to +200°F 

Shock 100g's, .5 ms 

Vibration 6g's, 10 Hz to 3 KHz 

Humidity Hermetically sealed 

Media Compatibility All liquids and 

gases compatible with 15-5 Ph SS, 
glass, 96% alumina and sapphire 

Physical Specifications 

Enclosure NEMA 4X 

Weight Less than 6 oz. 



The Bourns Model 3240 High 
Pressure Transducer utilizes the Bourns 
advanced Sapphire Sensor technology. 
The new Model ST3240 offers unparal- 
leled accuracy and reliability in a rugged 
to 5 VDC Transducer. 

Bourns Sapphire Sensor technology 
sets new standards in strain gage 
pressure measurement precision. The 
Sapphire Sensor utilizes nature's near- 
perfect, single-crystal sapphire as the 
pressure sensing diaphragm which 
virtually eliminates hysteresis. The 
epitaxially grown strain gages are molec- 
ularly attached to the sensing diaphragm 
to form a homogeneous sensor that 
establishes a new benchmark in long 
term stability. 

The Model ST3240 Sapphire 
Pressure Transducer is ideally suited for 
use in hydraulics, test stands, and in the 
measurement of liquid and gas 
pressures where a highly accurate, 
stable measurement with a voltage 
output is needed. The Model ST3240 is 
compatible with many common 
corrosive fluids. Constructed of stainless 
steel, these models provide reliable long- 
life service and convenient installation. 



HOW TO ORDER 

ST3240 3 



A 01 - C 5 - 1 - 1 



Model 

Accuracy 

3 - ±0.15% FS 

4- ±0.10%FS 

Pressure Type — 
A - Absolute 
S - Sealed 

Pressure Range 



01 -3,000 PSI 04 - 10,000 PSI 
02 -5,000 PSI 05 - 15,000 PSI 
03 - 7,500 PSI 06 - 20,000 PSI 



Thermal Compensation 
C - Compensated 

Electrical Output 

Output Offset 

- Standard Offset 



Output Full Scale 
5 - 5.0 VDC 



Pressure Port 

1 - 1/4" NPT - Female 



Electrical Connector 

1 - Connector Lugs 
2-PT1H-10-6P 6-pin Connector 
4-18 Inch Leadwires 



Dimensional Drawings 
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HIGH TEMPERATURE MELT PRESSURE 
SAPPHIRE SENSOR™ 

■ 0.25% FS accuracy 

■ Durable sapphire diaphgragm 

■ Essentially hysteresis free operation 

■ Diaphragm temperature sensor output 

■ Interchangeable with existing systems 

■ No mercury fill fluid 



Fast response time 
Flush diaphragm 
Excellent long term stability 
Stainless steel construction 
Choice of outputs 



Model ST3300 Series 

Bourns® Pressure Transducers 



In the US and Canada 



For Immediate Applications Assistance, Call: 1-800-X-DUCERS 



Performance Specifications 
(Compensated) 

Pressure Ranges 

0-500, 0-1,000, 0-1,500, 0-3,000, 

0-5,000, 0-7,500, 0-10,000, 
0-15,000 PSI 

Accuracy 0.25% FS 

Linearity ±0.18 

Repeatability ±0.03 

Hysteresis ±0.04 

Thermal Effects (%FS/°F): 

Zero i ±0.008 

Span ±0.008 

Proof Pressure 150% FS 

Burst Pressure 200% FS 

Electrical Specifications* 

Output 3.3mV/V, 4-20mA, 0-5 VDC 

Impedance (mV Output) 

Input 3000 ohms nominal 

Output 3000 ohms nominal 

Circuit to Case Insulation 

Resistance >500 megohms @ 50 VDC 

Input Voltage 

3.3mV Output 5-15 VDC 

4-20mA Output 12-36 VDC 

0-5 VDC Output 5-1 5 VDC 

Zero Offset ±2.0% FS 

Span Tolerance ±2.0% FS 

Response Time Less than 5.0 ms 

Environmental Conditions 

Temperature 

Diaphragm 750°F maximum 

Housing -65°Fto +255°F 

Operating -40°F to +200°F 

Shock 50g's, .5 ms 

Vibration 6g's, 10 Hz to 3 KHz 

Media Compatibility All liquids and 

gases compatible with stainless steel 
and sapphire 

Physical Specifications 

Weight Less than 14 oz. 

•Optional outputs 4-20mA and 0-5 VDC 
available external to device as shown. 



The Bourns Sapphire Sensor™ 
Pressure Melt technology has been 
developed over the last fifteen years and 
incorporates significant technical 
advances for the state-of-the-art in pres- 
sure sensing. The diaphragm's ability to 
withstand 750°F allows direct contact 
with the media and eliminates the need 
for intermediate fill fluids. The basic 
sensing diaphragm is constructed of a 
single crystal sapphire that is essentially 
free from hysteresis. This material is 
chemically compatible with all common 
acidic and alkaline materials. Sapphire is 
an extremely abrasion resistant material 
to provide long life. 

The silicon epitaxial layer is grown 
directly on the sapphire diaphragm. The 
resulting high energy isolation barrier 
leads to stability that is unsurpassed by 
any other pressure sensing technology. 

Literally millions of hours of use have 
been logged on Bourns' Sapphire 
Sensor™ transducers. Reliability is 
assured by more than forty years of 
Bourns' commitment to quality. . 



HOW TO ORDER 

ST3300 1 

Model 

Accuracy Class ■ 



G 01 - C 5-1-2 



1 - ±0.25% FS 



Pressure Type • 
G - Gage 
S - Sealed 



Pressure Range 

01 - 500 PSI 05 - 5000 PSI 

02 - 1000 PSI 06 -7500 PSI 

03 - 1500 PSI 07 - 10000 PSI 
04 - 3000 PSI 08 - 15000 PSI 



Thermal Compensation 
C - Compensated 

Electrical Output 

- Standard Offset 



Output Full Scale 

1 - 3.3 mV/V Full Scale 

2 - 4-20 mA 

3 - 0-5 VDC 



Pressure Port 

1 - 1/2"-20 UNF-2A 

Electrical Connector 

2 - PT1H-10-6P 6-Pin Connector 



Dimensional Drawings 



■PT1H-10-6P 




(152.4) 
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DOWNHOLE SAPPHIRE SENSOR™ 



0.10% and 0.05% FS accuracies 
Corrosion resistant sapphire diaphragm 
Essentially hysteresis free operation 
Up to 300°C / 500°F 
Up to 20,000 PSI 

Operates in high shock and vibration 
Hermetically sealed 



0.75 inch diameter 
Small size 
Excellent long-term 
stability 



Model ST3400 Series 

Bourns 89 Pressure Transducers 



In the US and Canada 



For Immediate Applications Assistance, Call: 1-800-X-DUCERS 



Performance Specifications 
(Compensated) 

Pressure Ranges 

0-3,000 to 0-20,000 PSI 

Accuracy Class: 

±0.10%FS ±0.05%FS 
Linearity ±0.07 ±0.035 

Repeatability ±0.02 ±0.01 
Hysteresis ±0.015 ±0.01 
Thermal Effects 
(%FS/°F): 

Zero ±0.004 ±0.003 
Span ±0.004 ±0.003 
Diaphragm Burst Pressure. ...250% of full 
scale or 25,000 PSI, 
whichever is less 
Instrument Case Burst Pressure 
5,000 PSI 

Electrical Specifications 

Output 5.0mWV 

Impedance 

Input 3,000 ohms nominal 

Output 3,000 ohms nominal 

Circuit to Case Insulation 

Resistance >500 megohms @ 

500 VDC 

Input Voltage 5-15 VDC (10V nom.) 

Zero Offset ....±0.1 mV/V 

Span Tolerance ±2.0% FS 

Response Time Less than 1 .0 ms 

Environmental Conditions 

Temperature* 

Compensated -65°F to +255°F 

Storage -65°F to +255°F 

Operating -65°F to +255°F 

Shock 100g's, .5 ms 

Vibration 6g's, 10 Hz to 3 KHz 

Humidity Hermetically sealed 

Media Compatibility All liquids and 

gases compatible with Inconel 625, 
glass, 96% alumina and sapphire 

Physical Specifications 

Enclosure NEMA 4X 

Weight Less than 4 oz. 

'Contact factory for devices above 
125°C. Available up to 300°C. 



The Bourns Model ST3400 Sapphire 
Sensor has been specifically developed 
for oil exploration and geophysical 
measurement where high pressure, high 
temperature, corrosive gas and shock 
conditions are present. 

All surfaces exposed to the hostile 
environment are made of high nickel 
alloys and the single crystal sapphire 
diaphragm itself is impervious to 
virtually all media. 

As with all Bourns Sapphire Sensors, 
the output has almost imperceptibly low 
hysteresis over the full operating range 
and over the life of the sensor. 

Applications include deep well 
instruments, sub-ocean floor, geothermal 
and geophysical survey and real time 
monitoring of subterranean phenomena. 



CAUTION! This sensor is specifically 
for use in downhole applications 
where the ambient and sensed pres- 
sure are similar. For high-pressure 
surface applications, see our 
ST3200 Series. 







HOW TO ORDER 

ST3400 1 



A 01 - C 5 - 1 - 1 



Model 

Accuracy 

1 - ±0.05% FS 
2 -±0.10% FS 



Pressure Type 

A - Absolute 
S - Sealed 

Pressure Range 

01 -3000 PSI 05 -15000 PSI 

02 - 5000 PSI 06 - 20000 PSI 

03 - 7500 PSI 
04- 10000 PSI 



Thermal Compensation 
C - Compensated 
U - Uncompensated 

Electrical Output 

- Standard Offset 

Output Full Scale ■ 



5 - 5mV/V Full Scale 



Pressure Port 



1 - High Pressure Fitting 
(Mates with Autoclave F250C-4) 



Electrical Connector 



1 - Connector Lugs 
2-PT1H-10-6P 6-pin Connector 
4-18lnchl_eadwires 




Dimensional Drawings 




(1.02) 
DIA. THRU 
FLATTENED & PIERCED TYP. 



PT1H-10-6P 6-PIN CONNECTOR - 



Specifications are subject to change without notice. 
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EXPLOSION PROOF SAPPHIRE SENSOR 1 



"Explosion proof" for hazardous 
applications 

Two-wire signal transmission 
Long-term stability 
Temperature stability 
EMI and RFI suppression 
Reverse polarity protection 



Model ST5020 Series 

Bourns® Pressure Transmitter 



■ FM/CSA approval* 

■ Lightning protection 

■ Sapphire pressure sensor 
for high repeatability and 
accuracy 

■ Rugged stainless steel 
construction 



In the US and Canada 

For Immediate Applications Assistance, Call: 1-800-X-DUCERS 



Performance Specifications 

Pressure Ranges 

0-1 5 to 0-20,000 PSI 

Accuracy Class: 

±0.20%FS ±0.10%FS 
±0.16 ±0.08 
±0.02 ±0.01 
±0.03 ±0.01 



Linearity 
Repeatability 
Hysteresis 
Thermal Effects 
(%FS/°F): 
Zero 
Span 



±0.006 ±0.003 
±0.006 ±0.003 

Proof Pressure 1 .5 X Range up to 

25 KPSI max. 

Burst Pressure 2.0 X Range up to 

25 KPSI max. 

Electrical Specifications 

Input Voltage 14 to 36 VDC 

Output 4-20 mA 

Circuit to Case Insulation 

Resistance >500 megohms @ 50 VDC 

Zero Offset ±0.1 mA 

Span Tolerance ±0.6% FS 

Response Time Less than 5.0 ms 

Supply Voltage Effects ±0.3% of FS 

from 24 VDC nominal calibration, 
EMI and RFI protected 

Environmental Conditions 

Temperature 

Compensated -40°F to +185°F 

Storage -65°F to +255°F 

Operating -40°F to +200°F 

Shock 100g's, .5 ms 

Vibration 6g's, 10 Hz to 3 KHz 

Humidity Hermetically sealed 

Media Compatibility All liquids and 

gases compatible with 1 5-5 Ph SS, 
glass, 96% alumina and sapphire 

Physical Specifications 

Weight Less than 2 lbs. 

Electrical Connection 3/4 inch NPT- 

male conduit fitting with 18 inch leads 

LOAD vs. SUPPLY CURVE 




POWER SUPPLY VOLTAGE (VDC) 



The Bourns Model 5020 Industrial 
Pressure Transmitter for hazardous 
applications utilizes the Bourns Sapphire 
Sensor technology. The new Model 5020 
Sapphire Pressure Transmitter offers 
accurate, stable, and dependable trans- 
mitter performance in a wide variety of 
standard ranges. 

The Bourns Sapphire Sensor technology 
sets new standards in strain gage 
pressure measurement precision. The 
Sapphire Sensor utilizes nature's near- 
perfect, single-crystal sapphire as the 
pressure sensing diaphragm which 
virtually eliminates hysteresis. The 
epitaxially grown strain gages are 
molecularly attached to the sensing 
diaphragm to form a homogeneous 
sensor that establishes a new bench- 
mark in long-term stability. 

The Model ST5020 Sapphire 
Pressure Transmitter is ideally suited for 
use in down-hole logging, and in the 
measurement of liquid and gas 
pressures where an explosion proof, 
highly accurate, stable measurement 
with a 4-20 mA output is needed. 
Constructed of stainless steel, these 
models provide reliable long-life service 
and convenient installation. 



HOW TO ORDER 



ST5020 2-A01-C42-4-3 



Model 

Accuracy Class — 
2 - ±0.20% FS 
4 -±0.10% FS 



Pressure Type — 
A - Absolute 
S - Sealed 

Pressure Range 

01 - 15 PSI 

02 - 25 PSI 

03 - 50 PSI 
04 -100 PSI 

05 - 250 PSI 

06 - 500 PSI 

07 - 1 ,000 PSI 



08 - 3,000 PSI 

09 - 5,000 PSI 
10 -7,500 PSI 

11 -10,000 PSI 

12 - 15,000 PSI 
13 -20,000 PSI 



Thermal Compensation 
C - Compensated 

Electrical Output 

Output Offset 
4-4 mA 



Output Full Scale ■ 
2 - 20 mA 



Pressure Port 

2 -1/2--14NPT- Female 

Electrical Connector 



3 - 3/4"-14 NPT - Conduit - Male 

*FM/CSA approval recertification 
pending. 



Dimensional Drawings 



3 WIRE CABLE 
RED = + INPUT 
BLACK = - INPUT 
GREEN = GROUND 



IDENTIFICATION 
ELECTRO-ETCH 



3/4-14 NPT 




1.0 
(25) ' 
REF. 



18 



(457) 



1.0 



(25) 
REF. 



4.3 



(109) 




1/2" = 14 NPT - FEMALE 
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POURNS 



I. Product Selection Guide 321 

II. Dials 

22mm, 0-1 5 Turn Dials 328, 329, 330 

25mm, 0-30 Turn Dials 327 

25mm, 0-10 Turn Dials 324 

27mm, 0-10 Turn Dials 322 

28mm, 0-10 Turn Dials 322 

28mm, 0-10 Turn Dials 323 

46mm, 0-20 Turn Dials 325, 326 

PRODUCT SELECTION GUIDE 




Model 
No. 


Turns 


Approximate 
Package Diameter 


Approximate 
Package Depth 


: 

Page 
No. 


CT-23 


0-10 


27mm 


31.5mm 


322 


CT-26 


0-10 


28mm 


31.5mm 


322 


MD-50 


0-10 


28mm 


33mm 


323 


CT-50 


0-10 


25mm 


33.9mm 


324 


CT-46 


0-20 


46mm 


25.4mm 


325 


H-46 


0-20 


46mm 


24mm 


326 


H-490 


0-30 


25mm 


23.1mm 


327 


H-506 


0-15 


22mm 


25.0mm 


328 


H-507-6 


0-15 


22mm 


25.0mm 


329 


H-22 


0-15 


22mm 


25.0mm 


330 



POT/DIAL SELECTION GUIDE 



Readout 
Digital (D) 
or 

Analog (A) 


Diameter 
(Inches) 


Brake 


Dial 


3400S-1 


3500S-2 


3501 H-1 


3540S-1 
3541 H-1 
3543S-1 
3545S-1 


3590 




3700S-1 
3701 H-1 


1/4" 
Dia. 


6mm 
Dia. 


A 


7/8 


Yes 


H-507-6A 


X 


X 


X 


X 


X 






A 




No 


H-491-1 














X 


A 




No 


H-491-2 
















A 




No 


H-491-3 


X 


X 


X 


X 


X 






A 




Yes 


H-492-1 














X 


A 




Yes 


H-492-2 
















A 




Yes 


H-492-3 


X 


X 


X 


X 


X 






A 




No 


H-493-1 














X 


A 




No 


H-493-2 
















A 




No 


H-493-3 


X 


X 


X 


X 


X 






A 




Yes 


H-494-1 














X 


A 




Yes 


H-494-2 
















A 




Yes 


H-494-3 


X 


X 


X 


X 


X 






D 


1.07 


Yes 


CT-23-6A 


X 


X 


X 


X 


X 






D 


1.21 


Yes 


CT-26-6A 


X 


X 


X 


X 


X 






A 


.898 


Yes 


H-506-1/4 


X 


X 


X 


X 


X 






A 


7/8" 


Yes 


H-507-6M 












X 




A 


1.79 


Yes 


CT-46-6A 


X 


X 


X 


X 


X 






D 


1 


Yes 


CT-50-6AH 


X 


X 


X 


X 


X 






A 


1.81 


Yes 


H-46-6A 


X 


X 


X 


X 


X 






A 


7/8" 


Yes 


H-22-6A 


X 


X 


X 


X 


X 






D 


1.21 


Yes 


MD-50- 1/4 


X 


X 


X 


X 


X 
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27MM AND 28MM DIAMETER / 0-1 TURNS 

■ No backlash - mounted directly to potentiometer shaft 

■ For use with precision potentiometers or other rotating devices up to 
10 turns 

■ High force, positive brake 



Models CT-23/CT-26 

Bourns® Turns-Counting Dials 





Mechanical and Physical Characteristics 

Number of Turns to 1 

Readability Within 1/500 of a turn 

Weight 34 grams 

Markings White on black background 

Accepts Shaft Diameter 6.35mm 

Locking Brake Positive, friction 



Shaft and Bushing Requirements 

Shaft Extension Beyond Face of Locator Plate 1 1 .05mm minimum 

16.25mm maximum 

Bushing Extension Beyond Face of Locator Plate 4.00mm maximum 




FEATURES 

• For use with precision potentiometers or other rotating devices 
up to 10 turns 

• Simplified mounting 

• High quality, rugged construction throughout 

• No backlash - mounted directly to potentiometer shaft 

• White digits on black counter wheels for maximum 
readability 

• High force, positive brake 



Bourns® Model CT-23, front of panel mounting, digital turns- 
counting dial saves valuable internal space. Highly accurate, it will 
enhance the man/machine interface of any control panel. Easy to 
read white on black numerals provide excellent legibility and 
accurate readings within 1/500 of a turn. 

Bourns® Model CT-26 recessed mounting digital turns-counting 
dial, counterpart to the Bourns Model CT-23, provides a lower panel 
profile. The design simplifies installation requiring only one panel 
hole. The CT-26 maintains the same high level of symmetry, 
legibility and accuracy of its counterpart. 



CT-23 MOUNTING INSTRUCTIONS 

1 . Drill or punch panel. See suggested hole pattern below. 

2. Insert potentiometer in panel. 

3. Position locator plate against panel and secure with hex nut 
making sure that anti-rotation tang is in the small hole. 

4. Turn the potentiometer shaft counterclockwise to obtain 
minimum resistance or voltage ratio (not necessarily at the end 
of travel). 

5. Loosen setscrew in knob with alien wrench. Set the dial readout 
to "000." 

6. Slip the dial carefully over the potentiometer shaft. Tighten the 
setscrew without causing movement of the dial readout or 
potentiometer shaft. 



CT-26 MOUNTING INSTRUCTIONS 




Drill or punch panel. See suggested hole pattern below. 
Insert turns-counting dial in panel cutout and secure with 
mounting nut. 

Secure locator plate to potentiometer bushing using two hex 
nuts. 

Turn the potentiometer shaft counterclockwise to obtain 
minimum resistance or voltage ratio (not necessarily at the end 
of travel). 

Loosen setscrew in turns-counting dial with alien wrench. Set 
the dial readout to "000." 

Slip the potentiometer shaft into the turns-counting dial, insuring 
that the notch in the locator plate is over the pin at the rear of 
the dial. Tighten the setscrew without causing movement of the 
dial readout or potentiometer shaft. 



PANEL HOLE 
PATTERN 




PANEL HOLE 28.45 MIN. 
PATTERN 28.90 MAX. DIA. 



Dimensional Drawings 

CT23 




Shaft Diameter 



Part Number 


Accepts Shaft 
Diameter 


CT-23-6A 


1/4" (6.35mm) 


CT-26-6A 


1/4" (6.35mm) 
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28MM DIAMETER / 0-1 TURNS 

■ For use with precision potentiometers up to 1 turns 

■ Recessed mounting provides lower panel profile 

■ No backlash 

■ Excellent price/performance value 



Model MD-50 Series 

Bourns® Turns-Counting Dials 



Mechanical and Physical Characteristics 

Number of Turns 10 

Readability 1/5000 

Torque With Brake Engaged 5 .0 Ncm min. 

Weight 34 grams 

Markings White figures on black background 



Shaft and Bushing Requirements 

Shaft Extension Beyond Locator Plate. 



Bushing Extension Beyond Locator Plate . 



.11.0mm (0.43") minimum 
16.5mm (0.65") maximum 
...4.1mm (0.16") maximum 



FEATURES 

• For use with precision potentiometers or other rotating devices 
up to 10 turns 

• Excellent legibility - white marking on black background 

• High quality, rugged construction 



Dial will not rotate when brake is applied 

Standard models available for 6.35mm (1/4") diameter shafts 

Simplified mounting 



MD-50 MOUNTING INSTRUCTIONS 

1 . Drill or punch panel as illustrated in hole pattern. 

2. Insert turns-counting dial in panel cutout and secure with 
mounting nut. 

3. Secure locator plate to potentiometer bushing using 2 hex-nuts. 

4. Turn the potentiometer shaft counter-clockwise to obtain 
minimum resistance or voltage ratio (not necessarily at the end 
of travel). 



5. Loosen setscrew in turns-counting dial. Set the dial readout to 
"000". 

6. Slip the potentiometer shaft into the turns-counting dial, 
insuring that the notch in the locator plate is over the pin at the 
rear of the dial. Tighten the setscrew without causing movement 
of the dial readout or potentiometer shaft. 



Dimensional Drawings 



Shaft Diameter 




28.5 DIA. 



Part Number 


Accepts Shaft 
Diameter 


MD-50-1/4* 


1/4" (6.35mm) 



•Preferred Part Number 





Specifications are subject to change without notice. 
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22MM DIAMETER / 0-1 TURNS 

■ Simplified mounting 

■ Compact size 



Model CT-50 

Bourns® Turns-Counting Dials 



Mechanical and Physical Characteristics 

Number of Turns to 1 

Readability Within 1/5000 of a turn 

Weight 20 grams 

Markings White on black background 

Accepts Shaft Diameter See below 

Shaft and Bushing Requirements 

Shaft Extension Beyond Face of Locator Plate 0.57 in. (14.5mm) minimum 

0.73 in. (18.5mm) maximum 

Bushing Extension Beyond Face of Locator Plate 0.264 in. (6.7mm) maximum 



FEATURES 

• For use with precision potentiometers or other rotating devices 
up to 10 turns. 

• Excellent legibility - white marking on black background. 

• High quality, rugged construction. 

• Two set screws. 

• Dial will not rotate when brake is applied. 

• Compact - Requires only 1 " (25.4mm) diameter panel space. 

• Standard models available for 6mm and 1/4" (6.35mm) diameter . 
shafts. 



MOUNTING INSTRUCTIONS 
1 



2. 
3. 

4. 



5. 



Drill anti-rotation hole of 0.079" (2mm), 0.374" (9.50mm) below 
centerline of potentiometer (see illustration). 
Insert potentiometer in panel. 

Install anti-rotation device supplied with dial. Use standard 
lockwasher and mounting nut supplied with potentiometer. 
Turn the potentiometer shaft counter-clockwise to minimum 
resistance or voltage ratio. This is not necessarily identical with 
the mechanical stop. 

Set the dial at zero and slip it carefully over the potentiometer 
shaft. Tighten the set screws without causing movement of the 
dial readout or potentiometer shaft. 



Dimensional Drawings 




Shaft Diameter 



Part Number 


Accepts Shaft 
Diameter 


CT-50-6AH 


1/4" (6.35mm) 




324 



Specifications are subject to change without notice. 




46MM DIAMETER / 0-20 TURNS 

■ Large package size 

■ For use with precision potentiometers up to 20 turns 

■ Excellent readability 

■ Precision feel - no backlash 



Model CT-46 

Bourns® Turns-Counting Dials 



Mechanical and Physical Characteristics 

Number of Turns to 20 

Readability Within 1/1000 of a turn 

Weight 55 grams 

Markings White on black background 

Accepts Shaft Diameter See below 

Locking Brake Yes 



Shaft and Bushing Requirements 

Shaft Extension Beyond Panel 0.689 in. (17.5mm) minimum 

0.925 in. (23.5mm) maximum 

Bushing Extension Beyond Panel 0.177 in. (4.5mm) maximum 



Dimensional Drawing 

(Governing dimensions 
in inches) 



25.50 




Shaft Diameter 



Part Number 


Accepts Shaft 
Diameter 


CT-46-6A 


1/4" (6.35mm) 


CT-46-6M 


6mm 



Specifications are subject to change without notice. 
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46MM DIAMETER / 0-20 TURNS 

■ Large package size 

■ For use with precision potentiometers up to 20 turns 

■ Excellent readability 

■ Precision feel - no backlash 

■ Cast housing 



Model H-46 

Bourns® Turns-Counting Dials 



Mechanical and Physical Characteristics 

Number of Turns Oto 20 

Readability Within 1/1000 of a turn 

Weight 73 grams 

Markings White on black background 

Accepts Shaft Diameter See below 

Locking Brake Yes 

Shaft and Bushing Requirements 

Shaft Extension Beyond Panel 0.689 in. (17.5mm) minimum 

0.925 in. (23.5mm) maximum 

Bushing Extension Beyond Panel 0.177 in. (4.5mm) maximum 




H-46 MOUNTING INSTRUCTIONS 
Using the existing Antirotation Lug 

1 . Drill 0.1 25 (3.2mm) diameter antirotation pin hole on vertical 



2. 



centerline 0.562 (14.3mm) below center of potentiometer mounting 
hole. 

Mount potentiometer shaft counterclockwise to obtain minimum 
resistance or voltage ratio. This is not necessarily identical with the 
mechanical stop. 

Loosen set screws in knob of dial. Set dial to "0.0" reading. 
While holding outer ring of dial, position unit lightly against panel. 
Tighten knob set screws to potentiometer shaft. 




Using the Antirotation Device 

1 . Remove antirotation lug from dial by using pliers. 

Mount potentiometer in panel with antirotation device nut 
(supplied with dial) and lockwasher (supplied with potentiometer). 
Turn potentiometer shaft counterclockwise to obtain minimum 
resistance or voltage ratio. This is not necessarily identical with 
the mechanical stop. 

Loosen set screws in knob of dial. Set dial to "0.0" reading. 
While holding outer ring of dial, position unit lightly against panel. 
Tighten knob set screws to potentiometer shaft. 



2. 



Dimensional Drawing 

(Governing dimensions 
in inches) 



24.0 



T 

12.50 
I 



■14.30 




PANEL LAYOUT 



Shaft Diameter 



Part Number 


Accepts Shaft 
Diameter 


H-46-6A 


1/4" (6.35mm) 



:et>- h 



set 
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25MM DIAMETER / 0-30 TURNS 

■ No backlash - mounted directly to potentiometer shaft 

■ For use with precision potentiometers or other rotating devices up to 
30 turns 

■ Compact size - requires only 25.4mm diameter panel space 

■ Available with or without brake 



Model H-490 

Bourns® Turns-Counting Dials 



Mechanical and Physical Characteristics 

Number of Turns 

Dial Divisions 

Readability - Over 1 Turns 

Torque With Brake Engaged 

Weight 

Markings 

Set Screws 



to 30 

100 per turn 

1 part in 1000 

5 oz-in. minimum 

Approximately 1/4 oz. 

..White on black background 

2 screws 1 20° apart 





Environmental Characteristics 

Operating Temperature Range 

Mechanical Life 

Set Screw Tightening Torque 



-15°Cto +85°C 

10,000 cycles 

..2 in-lbs. minimum 



Shaft and Bushing Requirements 

Shaft Extension Beyond Panel 



Bushing Extension Beyond Panel.. 



...15.75mm minimum 
21.21mm maximum 
....9.02mm maximum 



FEATURES 

• For use with precision potentiometers or other rotating devices 
up to 30 turns 

• Readability - 1 part in 1 000 for ten turns 

• Simplified mounting - no special panel holes required 

• Compact - requires only 25.4mm diameter panel space 



No backlash - mounted directly to potentiometer shaft 
Standard models available for 2.38mm, 3.18mm and 6.35mm 
diameter shafts 

Excellent legibility - white marking on black background 
Two set screws - standard on all models 
Available with or without brake 



H-490 MOUNTING INSTRUCTIONS 

1 . Discard standard mounting nut and lockwasher supplied with 
the potentiometer; they will not be used. 

2. Insert potentiometer in panel. 

3. Using parts supplied with dial, position anti-rotation washer 
against panel. Tangs of washer should stick out from panel. 

4. Install mounting nut supplied wtih dial. Be sure: 

a. Shoulder on nut engages hold of anti rotation washer. 

b. Tangs of anti-rotation washer are aligned vertically. This 
positions the turns-counting window properly. 



5. Turn potentiometer shaft counterclockwise to minimum 
resistance or voltage ratio. This is not necessarily at the end of 
travel. 

6. Loosen set screw in knob of dial assembly. Set dial to "0.00" 
reading. Slip dial assembly over end of potentiometer shaft. 

7. Holding outer ring of dial assembly, engage locating tangs on 
anti-rotation washer in notches on dial assembly. 

8. While holding outer ring, position unit lightly against panel. 
Uniformly tighten knob set screws to potentiometer shaft with 
furnished hex wrench. 



Dimensional Drawings 



45° ±10° 




BRAKE 



\ 18.29 
V- RAD. MAX. 




11.18 




r\ 

1 
u 



Part 


Fits Shaft 










Part 


Fits Shaft 








Number 


Diameter 


Fits Bushing Size 


Brake 


Body Finish 




Number 


Diameter 


Fits Bushing Size 


Brake 


Body Finish 


H-491-1 


2.38mm 


6.35mm-32UNEF-2A 


No 


Clear 




H-493-2 


3.18mm 


6.35mm-32UNEF-2A 


No 


Black 


H-492-1 


2.38mm 


6.35mm-32UNEF-2A 


Yes 


Clear 




H-494-2 


3.18mm 


6.35mm-32UNEF-2A 


Yes 


Black 


H-493-1 


2.38mm 


6.35mm-32UNEF-2A 


No 


Black 




H-491-3 


6.35mm 


9.53mm-32UNEF-2A 


No 


Clear 


H-494-1 


2.38mm 


6.35mm-32UNEF-2A 


Yes 


Black 




H-492-3 


6.35mm 


9.53mm-32UNEF-2A 


Yes 


Clear 


H-491-2 


3.18mm 


6.35mm-32UNEF-2A 


No 


Clear 




H-493-3 


6.35mm 


9.53mm-32UNEF-2A 


No 


Black 


H-492-2 


3.18mm 


6.35mm-32UNEF-2A 


Yes 


Clear 




H-494-3 


6.35mm 


9.53mm-32UNEF-2A 


Yes 


Black 



Specifications are subject to change without notice. 
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22MM DIAMETER / 0-1 5 TURNS 

■ Compact, requires only 22.7mm diameter panel space 

■ No backlash 

■ For use with precision potentiometers or other rotating devices up to 
15 turns 

■ Plastic shaft 



Model H-506 

Bourns® Turns-Counting Dials 



Mechanical and Physical Characteristics 

Number of Turns I ; to 15 

Dial Divisions 50 per turn 

Readability - Over 1 Turns 2 parts in 1 000 

Torque With Brake Engaged 7.0 oz-in. (5.0 Ncm) minimum 

Weight 7 grams 

Markings White on black background 

Set Screws 2 screws 1 20° apart 



Shaft and Bushing Requirements 

Shaft Extension Beyond Panel 



Bushing Extension Beyond Panel . 



..0.6890 in. minimum (17.5 mm) 
0.8858 in. maximum (22.5 mm) 
0.3937 in. maximum (10 mm) 



FEATURES 

• For use with precision potentiometers or other rotating devices 
up to 15 turns 

• Excellent legibility - white marking on black background 

• High quality, rugged construction 

• Two set screws 

• No backlash 

• High force, positive brake 

• Compact - requires only .9" (22.86mm) diameter panel space 

• Standard models to fit 1/4" and 6mm diameter shafts 




H-506 MOUNTING INSTRUCTIONS 

1 . Drill .0787 (2.0) diameter anti-rotation pin hole on vertical 
centerline, .375 (9.5mm) below center of potentiometer 
mounting hole. 

2. Mount potentiometer in panel with nut and lockwasher 
supplied with the potentiometer. 

3. Turn potentiometer shaft counterclockwise to obtain 
minimum resistance or voltage ratio. This is not 
necessarily identical with mechanical stop. 

4. Loosen set screws in knob of dial. Set dial to "0.0" reading. 

5. While holding outer ring of dial, position unit lightly against 
panel. Tighten knob set screws to potentiometer shaft. 



, MOUNTING WASHER AND NUT 
- POTENTIOMETER / SUPPLIED WITH POTENTIOMETER 




POTENTIOMETER 
MOUNTING HOLE 



2 SET SCREWS 95 . /10 3TYP. 
L 




Dimensional Drawings 




MEASUREMENTS IN MM 



Shaft Diameter 



Part Number 


Accepts Shaft 
Diameter 


H-506-1/4 


1/4" (6.35mm) 



Specifications are subject to change without notice. 





22MM DIAMETER / 0-1 5 TURNS 




■ No backlash 




_ f"*/-\mi-\o/~»+ _ rein i iir^o minimal nonol onoro (90 9mm rliamatar 
■ L/OllipdOX - IcLjUirco iTlinirildl pdMcil bpdoc ^l^i.^ilTliTI Uldlllclci 




requirement) 


. .. "^1^ 


■ For use with precision potentiometers or other rotating devices, up to 




i o turns 


POURNS 


■ Metal shaft 

1 



Model H-507-6 

Bourns® Turns-Counting Dials 



Mechanical and Physical Characteristics 

Number of Turns to 1 5 

Dial Divisions 50 per turn 

Readability - Over 10 Turns 2 parts in 1000 

Torque With Brake Engaged 5 oz-in, (350 cm. gr.) minimum 

Weight 7 grams 

Markings White on black background 

Mechanical Life 10,000 cycles 

Set Screws 1 included 



Shaft and Bushing Requirements 

Shaft Extension Beyond Panel 0.7126 in. minimum (18.1 mm) 

0.8504 in. maximum (21.6 mm) 

Bushing Extension Beyond Panel 0.3976 in. maximum (10.1 mm) 

Shaft Diameter 1/4" (6.35 mm) 



FEATURES 

• For use with precision potentiometers or other rotating devices 
up to 1 5 turns 

• Excellent legibility - white marking on black background 

• High quality, rugged construction, aluminum housing, 
metal-to-metal setscrew threads 



No backlash - mounted directly to potentiometer shaft 
Compact - requires only 7/8" (22.35) diameter panel space 
High force, positive brake 



H-507-6 MOUNTING INSTRUCTIONS 

1. Insert potentiometer A in panel. 

2. Install anti-rotation device B using hardware c supplied with 
potentiometer. 

3. Turn potentiometer shaft counterclockwise to minimum 
resistance or voltage ratio. 

4. Loosen set screw D in knob of turns-counting dial E using 
alien wrench. Set dial to "0.0." 



© 




^ HARDWARE 
KEY SLOT SUPPLIED WITH 
(INSIDE) POTENTIOMETER 



5. Mount dial on potentiometer shaft and position against 
anti-rotation device. Care must be exercised to insure dial key F 
is inserted in anti-rotation device slot a . 

6. While holding outer ring H of turns-counting dial, tighten set 
screw D to potentiometer shaft. 



KEYED TO 

ANTlROTATiON DEVICE 



.375 

+ .005/ -.000 



OUTER RING 



D) SET SCREW 



POTENTIOMETER 



PANEL ANTIR0TATI0N 
DEVICE 



TURNS-COUNTING 
DIAL 



406 + .005/ 
-.000 DIA. 



078 + .005/ 
.000 DIA. 



PANEL HOLE 
PATTERN 



Dimensional Drawings 




ANTIR0TATI0N 
RING 

T 

9.5 



2.0 DIA. A/R PIN 




Shaft Diameter 



Part Number 


Accepts Shaft 
Diameter 


H-507-6A 


1/4" (6.35mm) 


H-507-6M 


6mm 


H-507-B6A 


1/4" (6.35mm) Plastic Shaft 



Specifications are subject 
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22MM DIAMETER / 0-1 5 TURNS 

■ No backlash 

■ Compact - requires minimal panel space (22.2mm diameter 
requirement) 

■ For use with precision potentiometers or other rotating devices, up to 
15 turns 

■ Metal shaft 



Model H-22 

Bourns® Turns-Counting Dials 



Mechanical and Physical Characteristics 

Number of Turns to 1 5 

Dial Divisions 50 per turn 

Readability - Over 10 Turns 2 parts in 1000 

Torque With Brake Engaged 5 oz-in. (350 cm. gr.) minimum 

Weight 15 grams 

Markings Black on chrome background 

Mechanical Life 10,000 cycles 

Set Screws 1 included 

Shaft and Bushing Requirements 

Shaft Extension Beyond Panel 0.712 in. minimum (18.1 mm) 

0.875 in. maximum (22.2 mm) 

Bushing Extension Beyond Panel 0.375 in. maximum (9.53 mm) 

Shaft Diameter 0.250" (6.35 mm) 

FEATURES 

• For use with precision potentiometers or other rotating devices • No backlash - mounted directly to potentiometer shaft 
up to 15 turns • Compact - requires only 7/8" (22.2) diameter panel space 

• Excellent legibility - black marking on chrome background • High force, positive brake 

• High quality, rugged construction, hardchrome housing, . White numbers on black background on request 
metal-to-metal setscrew threads 

H-22 MOUNTING INSTRUCTIONS 

1. Insert potentiometer in panel. 4. Set the Model H-22 dial to "0.0" and brake on. 

2. Install anti-rotation device using hardware supplied with 5. Insert the Model H-22 dial on the potentiometer shaft lightly 
potentiometer. against the panel. 

3. Turn potentiometer shaft counterclockwise to minimum 6. Tighten set screw to potentiometer shaft 
resistance or voltage ratio. 



\ I 


IP 








panelJ 



HARDWARE 
KEY SLOT SUPPLIED WITH 
(INSIDE) POTENTIOMETER 



|— KEYED TO 

ANNOTATION DEVICE 



Li 



T 



ANTIROTATION 
DEVICE 



Ik. 



OUTER RING 



SETSCREW 



TURNS-COUNTING 
DIAL 



POTENTIOMETER 
MOUNTING HOLE 




10.36 TYP. 



PANEL HOLE 
PATTERN 




Shaft Diameter 



Part Number 


Accepts Shaft 
Diameter 


H-22-6A 


1/4" (6.35mm) 


H-22-6M 


6mm 


H-22-3A 


1/8" (3.17mm) 



are subject to change without notice. 



Inductive Components 



I. Product Selection Guide 332 

II. Line Matching Models 

LM-NP/LP-1000 Series 333 

LM-9000 Series 335 

SM-LP-5001 Series 337 

SM-LP-5002 Series 338 

III. Wideband RF Transformers 

RF2/RF3/RF4 Series 339 

IV. SMT Balun Transformers 

0604 & 0303 Series 341 

V. Inductors 

SMT Chip Inductors 

CM 45 Series 351 

CM 32 Series 351 

Lab Kits 356 

SMT Power Inductors 

SDR 0805 Series 357 

SDR 1006 Series 358 

SDR 0906 Series 360 

Leaded Inductors 

RL 0608 Series 362 

RL 0812 Series 362 

RL 1014 Series 362 

High Current Inductors 

RLB 0712 Series 367 

RLB 0912 Series 367 

RLB 0914 Series 367 

RLB 1314 Series 367 

Shielded Inductors 

FSR 1013 Series 372 



® 




PRODUCT SELECTION GUIDE 
INDUCTIVE COMPONENTS 



Line Matching Models 







Leaded 


Sealed 


Open 


Page 
No. 


LM-NP/LP-1000 Series 




• 


• 




333 


LM-9000 Series 




• 




• 


335 


SM-LP-5001 Series 


• 




• 




337 


SM-LP-5002 Series 


• 




• 




338 



Wideband RF Transformers 



Model 


SMT 


Leaded 


Sealed 


Open 


Page 
No. 


RF2 Series 


• 


• 


• 




339 


RF3 Series 


• 


• 


• 




339 


RF4 Series 


• 


• 


• 






339 



Balun Transformers 



Model 


SMT 


Leaded 


Sealed 


Open 


Page I 
No. 




0604 Sizes 


• 







• 


341 


0303 Sizes 


• 






• 


346 


Inductors 


Model 


SMT 


Leaded 


Sealed 


Open 


Page 
No. 


CM 45 Series 






• 




351 


CM 32 Series 






• 




351 


SDR 0805 Series 








• 


357 


SDR 1 006 Series 








• 


358 


SDR 0906 Series 








• 


360 


RL 0608 Series 











362 


RL 0812 Series 










362 


RL 1014 Series 










362 


RLB 0712 Series 










367 


RLB 0912 Series 










367 


RLB 0914 Series 










367 


RLB 1314 Series 










367 


FSR 1013 Series 




! 
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TELEPHONE LINE MATCHING 
TRANSFORMERS 

■ Fully encapsulated 

■ Low profile 

■ High dielectric strength 

■ Ten models available 

■ Ex stock 



LM-NP/-LP 1000 Series 

Bourns® Line Matching Models 



Note: 

The LM-NP/-LP-1000 Series Line Matching 
Transformers meet the return loss specifications of 
BS 6305. 

It is important, however, to use the circuit 
recommended by BS 6305 for return loss 
measurements. 



The LM-NP-1000 Series are EN 41003 approved. 



Scale = 1:1 
Dimensions in mm. 





PIN ASSIGNMENT AND WINDING CONFIGURATIONS (BOTTOM VIEW) 



LM-NP-1001-B 
LM-LP-1001 

4 1 


LM-NP-1002 
LM-LP-1002 

4 1 


LM-NP-1003 
LM-LP-1003 

4 1 


LM-NP-1004 
LM-LP-1004 

4 2 1 


LM-NP-1005 
LM-LP-1005 

4 3 2 1 




















n 








rtfl 




m 




flfl 


5 8 


5 6 8 

one-winding 
center-tapped* 


5 6 7 8 

one winding 
split* 


5 6 8 

both windings 
center-tapped 


5 6 7 8 

both windings 
split 



• Due to the unique design and the most advanced manufacturing techniques the 2 coils are fully identical, meaning there is no real primary nor secondary 
winding. Depending on the application, the transformers can be used either way. 

i 





■ 



Specifications are subject to change without notice. 



■ Competitively priced 

■ BS 41 5 approved 

■ Weight - 6g 



LM-NP/-LP1000 Series 

Bourns® Line Matching Models 



PART NUMBERS AND SPECIFICATIONS 



Parameters 


Unit 


LM-NP 
1001 


LM-NP 
1002 


LM-NP 
1003 


LM-NP 
1004 


LM-NP 
1005 


LM-LP 
1001 


LM-LP 
1002 


LM-LP 
1003 


LM-LP 
1004 


LM-LP 
1005 


Ref. Temperature Data 


°C 


25 


25 


25 


25 


25 


25 


25 


25 


25 


25 


Impedance 
(min./at 1 .0 kHz) 


Primary 


n 


600 


600 


600 


600 

(150,150) 


600 

(150+150) 


600 


600 


600 


600 
(150, 150) 


600 
(150+150) 


Secondary 


n 


600 


600 
(150,150) 


600 
(150+150) 


600 
(150,150) 


600 
(150+150) 


600 


600 
(150,150) 


600 
(150+150) 


600 
(150,150) 


600 
(150+150) 


Inductance 
(min./at 0.2 kHz) 


Primary 


H 


2.8 


2.8 


2.8 


2.8 
(0.7, 0.7) 


2.8 
(0.7+0.7) 


2.8 


2.8 


2.8 


2.8 
(0.7, 0.7) 


2.8 
(0.7+0.7) 


Secondary 


H 


2.8 


2.8 
(0.7,0.7) 


2.8 
(0.7+0.7) 


2.8 
(0.7,0.7) 


2.8 
(0.7+0.7) 


2.8 


2.8 
(0.7,0.7) 


2.8 
(0.7+0.7) 


2.8 
(0.7,0.7) 


2.8 
(0.7+0.7) 


DC-Resistance 
(typical/±10%) 


Primary 


£1 


66 


66 


66 


66 
(33,33) 


66 
(33+33) 


90 


90 


90 


90 
(45,45) 


90 
45+45) 


Secondary 


Q 


66 


66 
(33,33) 


66 
(33+33) 


66 
(33,33) 


66 

(33+33) 


90 


90 
(45,45) 


90 
(45+45) 


90 
(45,45) 


90 
45+45) 


Turns Ratio (< ±2%) 




1:1 


1:1 


1:1 


1:1 


1:1 


1:1 


1:1 


1:1 


1:1 


1:1 


Winding 
Configurations 






one 
winding 
center 
tapped 


one 
winding 
split 


both 
windings 
center 
tapped 


both 
windings 
split 




one 
winding 
center 
tapped 


one 
winding 
split 


both 
windings 
center 
tapped 


both 
windings 
split 


Insertion Loss (at 2.0 kHz) 


dB 


<1.5 


<2.0 


Return Loss Transformer 
(0.2 - 4.0 kHz) 
In Networks 


dB 


2 10.0 
2 21.0 


>8.0 
2 20.0 


Shunt Loss (typical) 


kW 


9.0 


9.0 


Frequency Response 
(typ./0.2 - 3.5 kHz) 


dB 


-0.3 


-0.5 


Wide Band Response 
(0.2 - 10.0 kHz) 


dB 


-2.5 


-4.5 


Power Level 


dBm 


- 45.0 to + 3.0 


- 43.0 to + 3.0 


Longitudinal Balance 
(0.3 - 5.0 kHz) 


dB 


-80.0 


-70.0 


Distortion (0 dB/at 1.0 kHz) 


% 


<0.1 


<0.25 


Leakage Induction (typical) 


mH 


14.0 


14.0 


Dielectric Strength (P/S) 


kVDC 


6.5 


6.5 


Temperature Range 


Operation 


°C 


-10 to +60 


-10 to +60 


Storage 


°C 


-20 to +70 


-20 to +70 


Specifications Met 


BS 6204: Construction and flammability (UL 94 VO) CCITT: Rec. T/CD 1 -1 
BS 6301 : Isolation (Sept. 1 982) 
BS 6305: Return loss (1 982/paragraph 4.3.2.2/b) 
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f 


TRANSFORMERS 


- - 1 


w 


■ Wideband response ■ Weight - 1 3g 




■ Low insertion loss 




■ Five models 




■ Ex stock 


POURNS 


■ Competitively priced 



LM-9000 Series 

Bourns® Line Matching Models 



Dimensions in mm ± 0.25 
Meets FCC Part 68 Requirement 




DIA. 0.51 



PIN ASSIGNMENT AND WINDING CONFIGURATIONS (BOTTOM VIEW) 



m 

6 5 4 

both windings 
center-tapped 



LM-9000 Series 

Bourns® Line Matching Models 



PART NUMBERS AND SPECIFICATIONS 



Parameters 


Unit 


LM- 
9001 


LM- 
9002 


LM- 

9003 


LM- 
9004 


LM- 
9005 


Ref. Temperature Data 


°C 


25 


25 


25 


25 


25 


Impedance 
(min./at 1 .0 kHz) 


Primary 


£2 


600 
(150,150) 


600 
(150,150) 


600 
(150,150) 


10,000 
(2500,2500) 


10,000 
(2500,2500) 


Secondary 


n 


600 
(150,150) 


600 
(150,150) 


600 
(150,150) 


10,000 
(2500,2500) 


10,000 
(2500,2500) 


Inductance 
(min./at 0.2 kHz) 


Primary 


H 


0.7 
(0.17,0.17) 


1.2 

(0.3,0.3) 


3.2 
(0.8,0.8) 


10 
(2.5,2.5) 


29 

(7.25,7.25) 


Secondary 


H 


0.7 
(0.17,0.17) 


1.2 

(0.3,0.3) 


3.2 
(0.8,0.8) 


10 

(2.5,2.5) 


29 

(7.25,7.25) 


DC-Resistance 
(typical/±10%) 


Primary 


£2 


32 
(16,16) 


32 
(16,16) 


32 
(16,16) 


600 
(300,300) 


600 
(300,300) 


Secondary 


n 


43 

(21 .5,21 .5) 


43 

(21 .5,21 .5) 


43 

(21.5,21.5) 


810 
(405,405) 


810 
(405,405) 


Turns Ratio (< ±3%) 




1:1 


1:1 


1:1 


1:1 


1:1 


Insertion Loss (at 1 .0 kHz) 


dB 


< 1.5 


< 1.4 


<1.2 


< 1.7 


<1.5 


Return Loss 


dB 


>14 


>15 


> 16 


>20 


>20 


Shunt Loss (typical) 


k£2 


4.0 


4.0 


14.0 


14.0 


14.0 


Frequency Response 
(typ./0.3 - 3.5 kHz) 


dB 


±0.7 


±0.6 


±0.5 


±0.8 


±0.5 


Wide Band Response 
(0.1 - 10.0 kHz) 


dB 


±2.5 


±1.4 


±1.3 


±3.0 


±2.5 


Power Level (0 ADC) 


dB 


- 45.0 to + 3.0 


Longitudinal Balance 
(0.3 - 5.0 kHz) 


dB 


>60.0 


Distortion (0 dB/at 0.3 kHz) 


% 


<0.5 


Leakage Induction (typical) 


mH 


68 


68 


75 


75 


75 


Dielectric Strength (P/S) 


kVAC 


1 .5 (Prim to Sec and Core) 


Temperature Range 


Operation 


°C 


to +60 


Storage 


°C 


-20 to +70 


Specifications Met 




FCC Part 68 



336 



SURFACE MOUNT LINE MATCHING 
TRANSFORMERS 

■ Subminiature in SMT ■ EN 41 003 

■ 7.1mm seated height ■ EN 60950 and BS 415 approval 

■ Tested at 6.5kV ■ Weight - 2g 

■ Distortion of only 0.015% 




SM-LP-5001 Series 

Bourns® Line Matching Models 



ELECTRICAL SPECIFICATIONS 



Nominal Impedance 


600£2 


DC Resistance" 


Primary 1 1 5C1 


Turns Ratio 


1:1 


±15% 


Secondary 1 1 5£i 


Insertion Loss 


2.0 dB max. at 2 kHz 


Shunt Inductance 


3.8 H min. 


Frequency Response 


±0.25 dB max. 200-4 kHz 


Shunt Loss 


7500£2 min. 


Return Loss 


24 dB min. 200-4 kHz* 


Leakage Inductance 


6-7 mH @ 1 kHz 


Balance 


80 dB min. 


Power Level 


10dBm 


Distortion 


-76 dB max. 


Operating Temperature 


0°C to 70°C 


Dielectric Strength 


4600 Vrms for 1 min. 


Storage Temperature 


-40°C to +125°C 


Insulation Resistance 


100 MQ @ 500 V 




*For use with recommended circuit (BS6305 impedance Class A non-speech or Class B speech) 
**SM-LP-5001 is symetrical meaning there is no real primary nor secondary winding 




12.5 



0.3^ 



h 

i 1.0 



Li— H K- f 



1 c 

2 C 



0.4=j:3l 



36 I" 
3 5 9.6 
34 j_ 



Suggested PCB Layout 

2.0 



2.54 



1=1 

1=1 r= ■ 

□ 1=1 1^0.75 

L 11-5 I 



SCHEMATIC 

1 o 



2 o 

3 O- 



-O 6 

O 5 
-O 4 



Applications: 

• Modems 

• Laptop Computers 

• Telecommunications 

• Instrumentation 



All dimensions in mm 



RECOMMENDED CIRCUITS 
600 Ohms Matching (Speech) 



6.8(iF ±20% 




BS6305 Class (A) Matching (Non-speech) 

310 nF 




680 SI ±2% 



^nprifiratinns arp snhiprttn rhannp without nntirp 



SURFACE MOUNT LINE MATCHING 
TRANSFORMERS 

■ Ultra-low profile and small size ■ Tested to 4600 Vrms 

■ Low distortion 

■ High dielectric insulation 

■ Vacuum encapsulated 

■ Meets or exceeds requirements of most international safety standards 



SM-LP-5002 Series 

Bourns® Line Matching Models 



ELECTRICAL SPECIFICATIONS 



Nominal Impedance 


600Q 


DC Resistance** 


Primary 1 1 5Q 


Turns Ratio 


1:1 


±15% 


Secondary 1 1 5i2 


Insertion Loss 


2.0 dB max. at 2 kHz 


Shunt Inductance 


3.8 H min. 


Frequency Response 


±0.25 dB max. 200-4 kHz 


Shunt Loss 


7500Q min. 


Return Loss 


24 dB min. 200-4 kHz* 


Leakage Inductance 


6-7 mH @ 1 kHz 


Longitudinal Balance 


80 dB min. 






Distortion 


-82 dB max. @ 600 Hz, - 1 dBm 






Dielectric Strength 


4600 Vrms for 1 min. 






Insulation Resistance 


100 Mn@500V 






*For use with recommended circuit (BS6305 impedance Class A non-speech or Class B speech) 
"SM-LP-5002 is symetrical meaning there is no real primary nor secondary winding 




12.5 



0.3^ 



7.1 



1.1- 



1 C 

2 C 



0.4=^ 3 I 



□ 6 

□ 5 

□ 4 



1 

9.6 



1.0 



SCHEMATIC 

1 o 



2 o 

3 O- 



-O 6 
O 5 
-O 4 



Applications: 

• V.34 Modems 

• Laptop Computers 

• Telecommunications 

• Instrumentation 



Suggested PCB Layout 

2.0 



2.54 



□ O ^=0.75 

L 11-5 . I 



All dimensions in mm 



RECOMMENDED CIRCUITS 
600 Ohms Matching (Speech) 



600 Q 6.8nF ±20% 

o II 




BS6305 Class (A) Matching (Non-speech) 
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WIDEBAND RF TRANSFORMERS - 
THROUGH-HOLE AND SMD 

■ Fully encapsulated ■ 6 pin DIP and SMD 

■ Low profile 

■ Low insertion loss 

■ Frequency range 1 kHz to 500 MHz 

■ Impedance levels from 12.5 £2 to 800 Q (nominal 50 Q) 



RF2, RF3, RF4 Series 

Bourns® Wideband RF Transformers 



Type D 



1 2 3 
n n. 



f 

6.85 MAX. 
k 



6 5 4 



? 

6.35 MAX 

i 



0.38 



T 



2.54- 




3.81 MIN. 

L 



-*iU 0.45 TYP. 



- 0.25 TYP. 



5.08 TYP. 



DIMENSIONS IN MM 



8.38 TYP. 



Type J 



1 2 3 
, n r-L n - 



6 5 4 



TypeW 



6 5 4 



T 

8.38 



T 



10.92 



6.35 MAX. 



1 



-0.25 TYP. 



f 

1.14-1.27 



0.38 TYP. 



3.35 



0.25 TYP. 



1 



1.14-1.27 



0.38 TYP.- 



1.90 
1.90 



U— 1 1.14-1 



27 



Specifications are subject to change without notice. 
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RF2, RF3, RF4 Series 

Bourns® Wideband RF Transformers 



ELECTRICAL SPECIFICATIONS @ 25°C 



Type D 


3?a kl tint It At* 

TypeW 


Type J 


rid Mis 

Impedance 


MHz 


ouu 

MHz 


Insertion Loss 
2dB 
MHz 


1 UD 

MHz 




2-1-1D 


2-1-1W 


2-1-1J 


, 

1 


.050-200 


.050-200 


.080-150 


.20-80 




2-1 -6D 


2-1 -6W 


2-1 -6J 


1 


.003-300 


.003-300 


.010-150 


.02-50 




2-2-1 D 


2-2-1 W 


2-2-1J 


2 


.070-200 


.070-200 


.100-100 


.50-50 




2-2.5-6D 


2-2.5-6W 


2-2.5-6J 


2.5 


.010-100 


.010-100 


.020-50 


.05-20 




2-3-1 D 


2-3-1 W 


2-3-1J 


3 


.050-250 


.050-250 


.100-200 


.50-70 


6o — T? rs — »' 


2-4-1 D 


2-4-1 W 


2-4-1J 


4 


.200-350 


.200-350 


.350-300 


.02-100 


PRI < £ o SEC 2 


2-4-6D 


2-4-6W 


2-4-6J 


4 


.020-250 


.020-250 


.050-150 


.10-100 


4o J t o 3 - 


2-5-1 D 


2-5-1 W 


2-5-1J 


5 


.300-300 


.300-300 


.600-200 


.50-100 


2-8-1 D 


2-8-1 W 


2-8-1 J 


8 


.030-140 


.030-140 


.100-90 


.01-60 




2-1 3-1 D 


2-1 3-1 W 


2-13-1J 


13 


.300-120 


.300-120 


.700-80 


.05-20 




2-16-6D 


2-16-6W 


2-16-6J 


16 


.030-75 


.030-75 


.060-30 


.10-20 




3-1 -1D 


3-1-1W 


3-1-1J 


1 


.150-400 


.150-400 


.350-200 


.02-50 




3-1 -6D 


3-1 -6W 


3-1 -6J 


1 


.010-150 


.010-150 


.020-100 


.05-50 




3-1. 5-1 D 


3-1 .5-1 W 


3-1.5-1J 


1.5 


.100-300 


.100-300 


.200-150 


.50-80 




3-1.5-6D 


3-1 .5-6W 


3-1 .5-6J 


1.5 


.020-100 


.020-100 


.050-50 


.10-25 




3-2.5-6D 


3-2.5-6W 


3-2.5-6J 


2.5 


.010-100 


.010-100 


.020-50 


.05-20 


PRI j C SEC 


3-4-6D 


3-4-6W 


3-4-6J 


4 


.020-200 


.020-200 


.050-150 


.10-100 


4 o 1 C o 3 


3-9-1 D 


3-9-1 W 


3-9-1 J 


9 


.150-200 


.150-200 


.300-150 


.02-40 




3-1 6-1 D 


3-16-1W 


3-16-1 J 


16 


.300-120 


.300-120 


.700-80 


.50-20 




3-36-1 D 


3-36-1 W 


3-36-1 J 


36 


.030-20 


.030-20 


.050-10 


.10-5 




4-1 -6D 


4-1 -6W 


4-1 -6J 


1 


.004-500 


.004-500 


.020-200 


.10-50 




4-1 .5-10 


4-1 .5-1 W 


4-1.5-1J 


1.5 


.075-500 


.075-500 


.200-100 


.10-50 




4-2.5-6D 


4-2.5-6W 


4-2.5-6J 


2.5 


.010-50 


.010-50 


.025-25 


.05-10 


5 PRI° -| | ^ SEC2 


4-4-1 D 


4-4-1 W 


4-4-1 J 


4 


.050-200 


.050-200 


.200-50 


1-30 




4-25-1 D 


4-25-1 W 


4-25-1 J 


25 


.020-30 


.020-30 


.050-20 


.10-10 





Note: RF2 and RF3 are standard units. RF4 only on request. 



TYPICAL FREQUENCY RESPONSE 
2-4-1 3 dB Bandwidth 0.200-350 MHz 
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Frequency (MHz) 



2-3-1 3 dB Bandwidth 0.050-250 MHz 
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Frequency (MHz) 



3-1-1 3 dB Bandwidth 0.150-400 MHz 
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■ 


CHIP BALUN TRANSFORMERS 

■ SMD gull-wing 

■ High frequency 

■ Low Z tolerance ±1 0% 


POURN 


® 

S 







0604 Series 

Bourns® Chip Balun Transformers 







c 


E 


F 


mm 


6.0 ±0.3 ] 6.5 ±0.5 


4.2 ±0.5 


2.0 ±0.2 


5.8 ±0.3 



ELECTRICAL DATA 



Frequency 


20 MHz 


40MHz 


100 MHz 


200 MHz 


400 MHz 


600 MHz 


854 MHz 


Z(1 -3) 


125 Q 


165 n 


210Q 


230 Q 


240 a 


250 Q 


275 £2 



ENVIRONMENTAL CHARACTERISTICS 



BRN-SBC-022 



Temperature 


16°C 


RH 


89% 


WINDING 


4-5 


2X 0.16DIA. X0.5TS 


1-3 


0.16DIA.X0.5TS 


REFERENCE PART NUMBER 



o 



2E 



BOTTOM 
VIEW 



"03 Bi 01 



DIMENSIONS IN MM 



SCHEMATIC 



©- 



©- 



© 

-0 



Specifications are subject to change without notice. 
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CHIP BALUN TRANSFORMERS 

■ SMD gull-wing 

■ High frequency 

■ Low Z tolerance 



•mi 



14 Series 

Bourns® Chip Balun Transformers 





A 




B 




C 


E 


Tl 


mm 


6.0 ±0.3 




6.5 ±0.5 


4.2 ±0.5 


2.0 ±0.2 


5.8 ±0.3 



ELECTRICAL DATA 





Frequency 


20 MHz 


40MHz 


100 MHz 


200 MHz 


400 MHz 


600 MHz 


854 MHz 


Z±10% 


125 n 


170 Q. 


208 n 


225 £2 


235 Q 


250 £} 


275 a | 



ENVIRONMENTAL CHARACTERISTICS 



BRN-SBC-020 



Temperature 


28°C 


RH 


84% 


WINDING 


4-2 


0.16 DIA. X 0.5 TS 


2-5 


0.16 DIA. X 0.5 TS 


REFERENCE PART NUMBER 



2E 



5 



BOTTOM 
VIEW 



"&3 &2 §1 



DIMENSIONS IN MM 



SCHEMATIC 



(4> 



c0 
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CHIP BALUN TRANSFORMERS 

■ SMD gull-wing 

■ High frequency 

■ Low Z tolerance ±10% 

■ Low impedance 



0604 Series 

Bourns® Chip Balun Transformers 



— 1 












1 


mm 


6.1 ±0.3 


6.5 ±0.5 


4.2 ±0.5 


2.0 ±0.2 


5.8 ±0.3 



ELECTRICAL DATA 



Frequency 


47 MHz 


230 MHz 470 MHz 


860 MHz 


Z(1-5) 


85 n 


140 Q 150 CI 


185 n 



ENVIRONMENTAL CHARACTERISTICS 



BRN-SBC-015 



Temperature 


27°C 


RH 


92% 


WINDING 


1-5 


0.16 DIA. X 0.5 TS 


3-4 


0.16 DIA. X LOTS 


REFERENCE PART NUMBER 



o 



-&L_i 



2E 



R. 



BOTTOM 
VIEW 



"B^ 02 01 

E 



DIMENSIONS IN MM 



SCHEMATIC 



©= <D 

::::: <D 

03 oonoo — c0 
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A 


B 


C 


E 


F 


mm 


6.1 ±0.3 


6.5 ±0.5 


4.2 ±0.5 


2.0 ±0.2 


5.8 ±0.3 



ELECTRICAL DATA 



Frequency 


47 MHz 


230 MHz 


470 MHz 


860 MHz 


2(1-5) 


200 CI 


330 Q 


350 a 


4ion 



ENVIRONMENTAL CHARACTERISTICS 



BRN-SBC-016 



Temperature 


27°C 


RH 


92% 


WINDING 


1-5 


0.16 DIA. X 0.5 TS 


3-4 


0.16 DIA. X 2.0 TS 


REFERENCE PART NUMBER 



o 



2E 



BOTTOM 
VIEW 



"03 ^2 B"l 



DIMENSIONS IN MM 



SCHEMATIC 



0> w <D 

::::: <5 

0o onooo — c0 
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CHIP BALUN TRANSFORMERS 

■ SMD gull-wing 

■ High frequency 

■ High impedance 

■ Low Z tolerance ±1 0% 



0604 Series 

Bourns® Chip Balun Transformers 



... 


A 


B 


C 


E 


F 


mm 


6.1 ±0.3 


6.5 ±0.5 


4.2 ±0.5 


2.0 ±0.2 


5.8 ±0.3 



ELECTRICAL DATA 











Z(1-5) 


340 n 


580 Q. 


630 a 


760 n 



ENVIRONMENTAL CHARACTERISTICS 



BRN-SBC-017 



Temperature 


27°C 


RH 


92% 


WINDING 


1-5 


0.16 DIA. X0.5 TS 


3-4 


0.16DIA. X3.0TS 


REFERENCE PART NUMBER 



rj 



-ft 



2E 



BOTTOM 
VIEW 



"LT^ LTi ET-i 



DIMENSIONS IN MM 



SCHEMATIC 



::::: <D 

0o ooono — c© 
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CHIP BALUN TRANSFORMERS 

■ Small SMD size 

■ Up to 1 GHz frequency 

■ Z tolerance ±10% from 350 MHz up 



0303 Series 

Bourns® Chip Balun Transformers 





A 




C 


E 


F 


mm 


3.8 ±0.3 


4.1 ±0.5 


3.3 ±0.5 


1 .27 ±0.3 


4.3 ±0.2 



ELECTRICAL DATA 



1 


Prom iAn/*u 


100 MHz 


350 MHz 


500 MHz 




13^ 


Z (4-5) 


1000J2 


non 


72 £2 


41 n 


31 a 



ENVIRONMENTAL CHARACTERISTICS 



Temperature 


25°C 


RH 


91% 


WINDING 




3-4 


0.10DIA. X4TS 


4-2 


0.10 DIA. X4TS 


2-5 


0.10DIA. X4TS 


5-1 


0.10 DIA. X 4 TS 


REFERENCE PART NUMBER 


BRN-S 


BC-009 




DIMENSIONS IN MM 



SCHEMATIC 



0— 



-onooo — i 
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CHIP BALUN TRANSFORMERS 




■ SMD gull-wing 

■ High frequency 

■ Low Z tolerance ±1 0% 



0604 Series 

Bourns® Chip Balun Transformers 



I 1 






B 


C 


E 


F 




mm 


6.0 ±0.3 


6.5 ±0.5 


4.2 ±0.5 


2.0 ±0.2 


5.8 ±0.3 



ELECTRICAL DATA 



Frequency 


47 MHz 


230 MHz 


470 MHz 


860 MHz 


Z (4-5) 


160 £2 


270 a 


275 n 


290 a. 



ENVIRONMENTAL CHARACTERISTICS 



TLV-BC-002A 



Specifications are subject to change without notice. 



Temperature 


27°C 


RH 


92% 


WINDING 


3-4 


0.16 DIA. X 0.5 TS 


4-2 


0.16 DIA. X LOTS 


5-1 


0.16 DIA. X 0.5 TS 


2-5 


0.16 DIA. X LOTS 


REFERENCE PART NUMBER 





U 3 U l U 1 



DIMENSIONS IN MM 



SCHEMATIC 




■ 



CHIP BALUN TRANSFORMERS 

■ SMD gull-wing 

■ Low frequency 

■ Low impedance 



0604 Series 

Bourns® Chip Balun Transformers 





A 


B 






F 


W 


mm 


6.0±0.3 


6,5±1.0 


4.2±0.5 


2.0±0.2 


5.8±0.3 


0.6±0.2 



ELECTRICAL DATA 



Frequency 


1 MHz 


3 MHz 


i 

10 MHz 




30 MHz 


100 MHz 


200 MHz 


Z (4-5) 


4.5 £2 


120 


42 a 


120 LI 


220 a 


270 £2 



ENVIRONMENTAL CHARACTERISTICS 



BRN-SBC-013 



Temperature 


26°C 


RH 


90% 


WINDING 


3-4 


0.16 DIA. X0.5 TS 


4-2 


0.16 DIA. X2.0TS 


2-5 


0.1 6 DIA. X 6.0 TS 


5-1 


0.16 DIA. X LOTS 


REFERENCE PART NUMBER 




-4 pet 




DIMENSIONS IN MM 



SCHEMATIC 



ay- 



<4) 
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CHIP BALUN TRANSFORMERS 

■ SMD gull-wing 

■ Low frequency 

■ Z tolerance ±15% 



0604 Series 

Bourns® Chip Balun Transformers 





A 


B 


C 


E 


F 


w 


mm 


6.0±0.3 


6.5±1.0 


4.2±0.5 


2.0±0.2 


5.8±0.2 


0.6±0.2 


ELECTRICAL DATA 


_ 

Frequency 


1 MHz 


d MHZ 






100 MHz 

; 


200 MHz 


. - 

Z (4-5) 


30 n 


90 £2 380 f2 


1280 n 


320 a 


70 Q 



ENVIRONMENTAL CHARACTERISTICS 



BRN-SBC-005 



Temperature 


26°C 


RH 


92% 


WINDING 


3-4 


0.12 DIA. X4TS 


4-2 


0.12 DIA. X4TS 


2-5 


0.12 DIA. X 4 TS 


5-1 


0.12 DIA. X4TS 


REFERENCE PART NUMBER 



-J l£ 




b3 b2 b 1 
. E I E 



DIMENSIONS IN MM 



SCHEMATIC 



0— 



Specifications are subject to change without notice. 
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CHIP BALUN TRANSFORMERS 
PACKAGING SPECIFICATIONS 



f i3 


2.0+0.5 


V ^ 








THICKNESS 0.10 MM MAX. 



EMBOSSED CAVITY 



Type 






C 


G 


N 


T 


12mm 


178 


24±1 


13±0.5 


14.0 


50° 


18.4 


16mm 


178 


24*1 


13±0.5 


18.0 


50° 


22.4 



Dimensions in mm. 
"SBC0303: 12mm, 500 Pcs./Reel 
"SBC0604: 16mm, 500 Pcs./Reel 
Materials: Paper, Plastics 




STRENGTH OF COVER TAPE: 

The force for tearing off cover tape is 

1 to 1 30 grams in the arrow direction. 



4 mm 




4.3 (5.0) mm 
+t = 0.35mm 



200 mm 



4000 mm 
USER DIRECTION OF FEED 



400 mm 



Specifications are subject to change without notice. 




SMT CHIP INDUCTORS 

■ High resistance to heat and humidity 

■ Resistance to mechanical shock and pressure 

■ Accurate dimensions for automatic surface mounting 



CM322522/CM453232 Series 

Bourns® SMT Chip Inductors 



STANDARD SPECIFICATIONS 



1 




CM453232 


Temperature rise 


20°C max. 


20°C max. 


Ambient temperature 


80°C max. 


80°C max. 


Operating temperature 


-20 to +1 00°C 


-25 to+100°C 


Storage temperature 


-40 to +100°C 


-40 to+100°C 


Terminal tensile strength 


0.5 kg min. 


1 kg min. 




Current rating: 

Current cause inductance 

drop within 10% 


to +55°C 


to +50°C 


Resistance to soldering heat 


260X for 10 sec 


260°C for 1 sec 


Resistance to solvent 


Mil-Std-202 F 


Mil-Std-202 F 



These high reliable wirewound chip 
inductors for automatic mounting have 
been developed in response to the trend 
toward higher density mounting of parts 
in electric circuits. 

MATERIALS: 

Core: Ferrite DR core 

Wire: Enamelled copper wire 

Terminal: Tinned copper flat 
Encapsulate: Epoxy novolac 

molding 

compound 



CM322522 (available 3rd quarter 1995) 



100K 


I 


2.9 ± 0.2 






'c 

f +' c 

1 r- e 





0.6 0.6 



3.2 ± 0.3 



0.8 /+ 0.3 



"2.5 ±0.2' 



(1) PARALLEL 



(2) SERIES 









CO 










2 




CO 


1 


1 





DIMENSIONS IN MM 



CM453232 



330K 



4.2 ± 0.2 



1.0 



4.5 ±0.3 



3.2 ±0.2 



(1) PARALLEL 



(2) SERIES 





















3 






1.5 


1.5 





1.5 



Specifications are subject to change without notice. 
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CM322522/CM453232 Series 

Bourns® SMT Chip Inductors 



ELECTRICAL SPECIFICATIONS 



BOURNS Part No. 


Inductance 


Q 


I 

1 • 1 SRF 


RDC 


IDC 




(uH) 


min. 


(MHz) 


min. (MHz) 


max. (U) 


(mA) 


CM322522 - R10M 


0.10 ±20% 


30 


25.2 


520 


0.20 


450 


- R12M 


0.12 ±20% 


30 


25.2 


500 


0.22 


450 


- R15M 


0.15 ±20% 


30 


25.2 


450 


0.25 


450 


- R18M 


0.18 ±20% 


30 


25.2 


400 


0.28 


450 


-R22M 


0.22 ±20% 


30 


25.2 


350 


0.32 


450 


-R27M 


0.27 ±20% 


30 


25.2 


320 


0.36 


450 


- R33M 


0.33 ±20% 


30 


25.2 


300 


0.40 


450 


- R39M 


0.39 ±20% 


30 


25.2 


250 


0.45 


450 


- R47M 


0.47 ±20% 


30 


25.2 


220 


0.50 


450 


-R56M 


0.56 ±20% 


30 


25.2 


180 


0.55 


450 


-R68M 


0.68 ±20% 


30 


25.2 


160 


0.60 


450 


- R82M 


0.82 ±20% 


30 




140 


0.65 


450 


- 1R0M 


1 .0 ±20% 


30 


7.96 


120 


0.70 


400 


- 1R2M 


1 .2 ±20% 


30 


7.96 


100 


0.75 


390 


- 1R5M 


1 .5 ±20% 


30 


7.96 


85 


0.85 


370 


- 1R8M 


1 .8 ±20% 


30 






0.90 


350 


-2R2M 


2.2 ±20% 


30 


7.96 


75 


1.00 


320 


-2R7M 


2.7 ±20% 


30 


7.96 


70 


1.10 


290 


-3R3K 


3.3 ±10% 


30 


7.96 


60 


1.20 


260 


-3R9K 


3.9 ±10% 


30 


7.96 


55 


1.30 


250 


-4R7K 


4.7 ±10% 


30 


7.96 


50 


1.50 


220 


-5R6K 


5.6 ±10% 


30 


7.96 


47 


1.60 


200 


-6R8K 


6.8 ±10% 


30 


7.96 


. 43 


1.80 


180 


-8R2K 


8.2 ±10% 


30 


7.96 


40 


2.00 


170 


- 100K 


10.0 ±10% 


30 


2.52 


36 


2.10 


150 


-120K 


12.0 ±10% 


30 


2.52 


33 


2.50 


140 


-150K 


15.0 ±10% 


30 


2.52 


30 


2.80 


130 


-180K 


18.0 ±10% 


30 


2.52 


27 


3.30 


120 


-220K 


22.0 ±10% 


30 


2.52 


25 


3.70 


110 


-270K 


27.0 ±10% 


30 


2.52 


20 


5.00 


80 


-330K 


33.0 ±10% 


30 


2.52 


17 


5.60 


70 


-390K 


39.0 ±10% 


30 


2.52 


16 


6.40 


65 


-470K 


47.0 ±10% 


30 


2.52 


15 


7.00 


60 


-560K 


56.0 ±10% 


30 


2.52 


13 


8.00 


55 


-680K 


68.0 ±10% 


30 


2.52 


12 


9.00 


50 


-820K 


82.0 ±10% 


30 


2.52 


11 


10.00 


45 


-101K 


100 ±10% 


20 


0.796 


10 


10.00 


40 


-121K 


120 ±10% 


20 


0.796 


10 


11.00 


70 


-151K 


150 ±10% 


20 


0.796 


8 


15.00 


65 


-181K 


180 ±10% 


20 


0.796 


7 


17.00 


60 


-221K 


220 ±10% 


20 


0.796 


7 


21.00 


50 



CM322522 available 3rd quarter 1995 

Specifications are subject to change without notice. 
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CM322522/CM453232 Series 

Bourns® SMT Chip Inductors 



ELECTRICAL SPECIFICATIONS 



BOURNS Part No. 




Q 


Test f req. 


r 

SRF 


RDC 


IDC 


;;: ■■■■■ T ■ ;: V •■>■ ; ' ■ — ^ 


(MH) 


miriM 


\mriZ) 


mm. {ivirizi 


mQV /nv 


imAV : 
(fftAj 


OM/1ROOOO DmM 


n -i n j.ono/. 
U. 1 U ±^Uyo 


o^ 
OO 


OR 


onn 
ouu 


n 1 ft 

U. I o 


onn 
ouu 


D1 OKA 


n 10 xOno/. 




OR O 


0Qn 
<iou 


n on 


77n 


D1 RKA 

— nl otvl 


U. 10 ±^Uto 


OR 

OO 


OR O 


oRn 

<iOU 


n oo 


7on 
/ ou 


— hi olvl 


n ho , ono/, 
U. 1 o ±£Uto 


OO 


OR O 


oon 


n o/i 

U.^4 


7nn 
/uu 


DOOM 


n oo a. ono/. 


/in 

4U 
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onn 


n or 


ooo 


— r\d.i M 


n 07 xOno/, 


/in 

4U 


OR O 


1 on 
i ou 


n oc 


COR 
OOO 


— noolvl 


n oo j-ono/, 
U.OO ±^Uto 


idn 

4U 


OR O 


1 CR 

1 oo 


n oo 


cnR 
ouo 


DO Q fcyl 


n OQ 4.ono/ n 
u.oy ±^u /o 


4U 


OR 


1 Rn 
I ou 


n o.n 

U.OU 


R7R 
0/0 


— n4/ ivi 


U.4/ ±^Uto 


/in 

4U 


OR O 


1 /1R 
1 40 


n oo 


R/1R 
040 


QCCKil 

— HODM 


n rc .ono/ 
U.OO ±duvo 


>in 
4U 


OR O 


i /in 
1 4U 


n oc 
U.OO 


Ron 
O^U 


— nOolvl 


n cq xOnoz 
U.OO ±£Uto 


/in 
4U 


OR O 


1 OR 
1 OO 


n /in 

U.4U 


Rnn 
ouu 


DOOM 


q on ,nno/ 


/in 
4U 


OR O 


1 on 
1 ou 


n /ir 
U.40 


A 7R 

4/0 


— IHUIN. 


1 n j.1 no/. 


Rn 
OU 


7 QC 

/.yo 


■i nn 
1 uu 


n Rn 
U.OU 


a Rn 
40U 


— i n^t\ 


•i o j.1 no/ 
i ±1 Uyo 


Rn 
OU 


7 QC 

/ .yo 


ou 


U.OO 


/ion 

40U 


— i HOIS 


1 r j_i no/ 


Rn 
OU 


7 QC 

/ .yo 


~7C\ 

/U 


n cn 
u.ou 


a -\ n 
41U 


— IrtolS 


1 q j.1 no/, 
1 .0 ±1 Uto 


Rn 


7 QC 

/ .yo 


en 

OU 


n cr 
U.oO 


oon 

o»u 


— £rs£i\ 


o o _i_ i n o/ 
±lUyo 


en 

ou 


7 QC 

/.yo 


RR 

00 


n 7n 
U. /U 


oon 
ooU 


OB7K 


o T . 1 no/. 
^./ ±IUto 


Rn 
OU 


7 QC 

/.yo 


cn 

OU 


U./O 


07Q 

o/U 


- 3R3K 


3 3 ±10% 

V/ • w X 1 V /U 


50 


7.96 


45 


0.80 


355 


-3R9K 


3.9 ±10% 


50 


7.96 


40 


0.90 


330 


-4R7K 


4.7 ±10% 


50 


7.96 


35 


1.00 


315 


-5R6K 


5.6 ±10% 


50 


7.96 


33 


1.10 


300 


-6R8K 


6.8 ±10% 


50 


7.96 


27 


1.20 


285 


-8R2K 


8.2 ±10% 


50 


7.96 


25 


1.40 


270 


-100K 


10.0 ±10% 


50 


2.52 


20 


1.60 


250 


-120K 


12.0 ±10% 


50 


2.52 


18 


2.00 


225 


-150K 


15.0 ±10% 


50 


2.52 


17 


2.50 


200 


-180K 


18.0 ±10% 


50 


2.52 


15 


2.80 


190 


-220K 


22.0 ±10% 


50 


2.52 


13 


3.20 


180 


-270K 


27.0 ±10% 


50 


2.52 


12 


3.60 


170 


-330K 


33.0 ±10% 


50 


2.52 


11 


4.00 


160 


-390K 


39.0 ±10% 


50 


2.52 


10 


4.50 


150 


-470K 


47.0 ±10% 


50 


2.52 


10 


5.00 


140 


-560K 


56.0 ±10% 


50 


2.52 


9.0 


5.50 


135 


-680K 


68.0 ±10% 


50 


2.52 


9.0 


6.00 


130 


-820K 


82.0 ±10% 


50 


2.52 


8.0 


7.00 


120 


-101K 


100 ±10% 


40 


0.796 


8.0 


8.00 


110 


-121K 


120 ±10% 


40 


0.796 


6.0 


8.00 


110 


-151K 


150 ±10% 


40 


0.796 


5.0 


9.00 


105 


-181K 


180 ±10% 


40 


0.796 


5.0 


9.50 


102 



Specifications are subject to change without notice. 



CM322522/CM453232 Series 

Bourns® SMT Chip Inductors 



ELECTRICAL SPECIFICATIONS 



BOURNS Part No. 


Inductance 
(uH) 


ml 




RDC 


.DC 
<mA) 


CM453232-221K 


220 ±10% 


40 


0.796 


4.0 


10.0 


100 


-271K 


270 ±10% 


40 


0.796 


4.0 


12.0 


92 


-331K 


330 ±10% 


40 


0.796 


3.5 


14.0 


85 


-391K 


390 ±10% 


40 


0.796 


3.0 


18.0 


80 


-471K 


470 ±10% 


40 


0.796 


3.0 


26.0 


62 


-561K 


560 ±10% 


30 


0.796 


3.0 


30.0 


50 


-681K 


680 ±10% 


30 


0.796 


3.0 


30.0 


50 


-821K 


820 ±10% 


30 


0.796 


2.5 


35.0 


30 


-102K 


1000 ±10% 


30 


0.252 


2.5 


40.0 


30 



CARRIER TAPE REELS 




THICKNESS 0.10 MM MAX. 



EMBOSSED CAVITY 



REEL DIMENSIONS (MM) 



Type 


A 


B 


C 


G 


N 


T 


8mm 


178 


21.0 ±0.8 


13.0±0.5 


10 


50'° 


14.4 + 


12mm 


178 


21.0 ±0.8 


13±0.5 


14 


50-° 


18.4 + 



Materials: Paper, Plastics 
CM322522: 2000 pcs./reel 
CM453232: 500 pcs./reel 




USER DIRECTION OF FEED 



PART NUMBER 
CM 32 25 22 - 100 K 
(D (2) (3) (4) (5) (6) 

(1) Chip coil molding type 

(2) Coil length: 3.2mm 

(3) Coil width: 2.5mm 

(4) Coil height: 2.2mm 

(5) Inductance: 10.0 uH 

(6) Tolerance: ±10% 



TAPE DIMENSIONS (MM) 

o c^Tc) \~ 



TVpe 








CM32 


4 


4 


8 


CM45 


8 


4 


12 



STRENGTH OF COVER TAPE 




The force for tearing off cover tape is 
10 to 130 grams in the arrow direction. 



Specifications are subject to change without notice. 







INDUCTANCE VS. DC SUPERPOSITION CHARACTERISTICS 



CM322522 «■ 
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CM453232 w 



23 5 7 10= 23 5 7 10 3 

DC Current (mA) 



2 3 5 7 10" 



V 



23 5 7 If 23 57 10 s 

DC Current (mA) 



2 3 5 7 10" 



Q VS. FREQUENCY RESPONSE 

CM322522 



Test: Equipment: Q Meter HP4342A 
I I t_ 



CM453232 



Frequency (MHz) 













/■»<470kJJ^ 


S.4R7K 














^ 471K 






















Test: Equ 


pment: Q Meter 


HP4342> 





Frequency (MHz) 



INDUCTANCE CHANGE VS. TEMPERATURE RESPONSE 

CM322522 I I I I I CM453232 
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Specifications are subject to change without notice. 
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POURNS 



CHIP INDUCTOR LAB KITS 



CM322522 



STANDARD SPECIFICATIONS 



BOURNS Part No. 


Inductance 


Q 


Test freq. 




<uH) 


min. 


(MHz) 


CM322522-R10M 


0.10 ±20% 


30 


25.2 


-R15M 


0.15 ±20% 


30 


25.2 


-R22M 


0.22 ±20% 


30 


25.2 


-R33M 


0.33 ±20% 


30 


25.2 


-R47M 


0.47 ±20% 


30 


25.2 


-R68M 


0.68 ±20% 


30 


25.2 


-1R0M 


1 .0 ±20% 


30 


7.96 


-1R5M 


1 .5 ±20% 


30 


7.96 


-2R2M 


2.2 ±20% 


30 


7.96 


-3R3K 


3.3 ±10% 


30 


7.96 


-4R7K 


4.7 ±10% 


30 


7.96 


-6R8K 


6.8 ±10% 


30 


7.96 


-100K 


10.0 ±10% 


30 


2.52 


-150K 


15.0 ±10% 


30 


2.52 


-220K 


22.0 ±10% 


30 


2.52 


-330K 


33.0+10% 


30 


2.52 


-470K 


47.0 ±10% 


30 


2.52 


-680K 


68.0 ±10% 


30 


2.52 


-101K 


100 ±10% 


20 


0.796 


-151K 


150 ±10% 


20 


0.796 


-221K 


220 ±10% 


20 


0.796 


CM452232 


BOURNS Part No. 


Inductance 


Q 


Test freq. 




(UH) 


min. 


(MHz) 


CM453232-R10M 


0.10 ±20% 


35 


25.2 


-R15M 


0.15 ±20% 


35 


25.2 


-R22M 


0.22 ±20% 


40 


25.2 


-R33M 


0.33 ±20% 


40 


25.2 


-R47M 


0.47 ±20% 


40 


25.2 


-R68M 


0.68 ±20% 


40 


25.2 


-1R0K 


1.0 ±10% 


50 


7.96 


-1R5K 


1.5 ±10% 


50 


7.96 


-2R2K 


2.2 ±10% 


50 


7.96 


-3R3K 


3.3 ±10% 


50 


7.96 


-4R7K 


4.7 ±10% 


50 


7.96 


-6R8K 


6.8 ±10% 


50 


7.96 


-100K 


10.0 ±10% 


50 


2.52 


-150K 


15.0 ±10% 


50 


2.52 


-220K 


22.0 ±10% 


50 


2.52 


-330K 


33.0 ±10% 


50 


2.52 


-470K 


47.0 ±10% 


50 


2.52 


-680K 


68.0 ±10% 


50 


2.52 


-101K 


100 ±10% 


40 


0.796 


-151K 


150 ±10% 


40 


0.796 


-221K 


220 ±10% 


40 


0.796 


-331K 


330 ±10% 


40 


0.796 


-471K 


470 ±10% 


40 


0.796 


-681K 


680 ±10% 


30 


0.796 


-102K 


1000 ±10% 


30 


0.252 



The LAB-Kits are including 
CM45-LAB1 : available 
CM32-LAB1 : available 3rd 



E6 series, 1 pieces per value, 
quarter 1995 





CM322522 


CM453232 




Temperature rise 


20°C max. 


20°C max. 


MmDiem lemperaiure 


ou o max. 


ou o max. 


Operating temperature 


-20 to+100°C 


-25 to +100°C 


Storage temperature 


-40 to+100°C 


-40 to +100°C 


Terminal tensile strength 


0.5 kg min. 


1 kg min. 


Current rating: 

Current cause inductance 

drop within 10% 


to +55°C 


to +50°C 


Resistance to 
soldering heat 


260°Cfor 10 sec 


260°C for 1 sec 


Resistance to solvent 


Mil-Std-202 F 


Mil-Std-202 F 



See page 351 for CM322522 and CM453232 dimensions. 
See page 355 for Q vs. Frequency Response, and 
Inductance Change vs. Temperature Response Charts. 

NEW HOUSING DESIGN 

The new housing design gives you an improvement in 
solderability and glueing between the inductor and PCB. 




space for glue material 



Specifications are subject to change without notice. 




SMD POWER INDUCTORS 

■ Available in E12 series 

■ Small design of only 7.8mm diameter 



SDR0805 Series 

Bourns® SMD Power Inductors 



ELECTRICAL SPECIFICATIONS 



Bourns 




RDC 


IDC 


Part 


L(uH) 


(«) 


(A) 










SDR0805- 100M 


10 ±20% 


0.07 


2.30 


- 120 M 


12 ±20% 


0.08 


2.00 


- 150 M 


15 ±20% 


0.09 


1.80 


- 180 M 


18 ±20% 


0.10 


1.60 


-220 M 


22 ± 20% 


0.11 


1.50 


-270 K 


27 ± 10% 


0.12 


1.30 


-330 K 


33 ± 10% 


0.14 


1.20 


-390 K 


39 ± 10% 


0.16 


1.10 


-470 K 


47 ± 10% 


0.20 


1.00 


- 560 K 


56 ± 10% 


0.24 


0.94 


-680 K 


68 ± 10% 


0.30 


0.85 


-820 K 


82 ± 10% 


0.37 


0.78 


- 101 K 


100 ± 10% 


0.45 


0.72 


- 121 K 


120 ± 10% 


0.48 


0.66 


- 151 K 


150 ± 10% 


0.68 


0.58 


- 181 K 


180 ± 10% 


0.77 


0.51 


-221 K 


220 ± 10% 


0.96 


0.49 


-271 K 


270 ± 10% 


1.11 


0.42 


-331 K 


330 ± 10% 


1.26 


0.40 


-391 K 


390 ±10% 


1.77 


0.36 


-471 K 


470 ±10% 


1.96 


0.34 



PART NUMBER 

SDR 08 05 - 100 K 
(1) (2) (3) (4) (5) 

(1) DR Core for surface mounting 

(2) Outside Diameter: 8.0mm max. 

(3) Body Height: 5.5mm max. 

(4) Inductance: 10uH 

(5) Tolerance: (K: ±10%, M: ±20%) 



CONFIGURATION 





DIMENSIONS 

A: 7.8*° mm 
B: 5.3*° mm 
C: 2.6 typ. mm 



MATERIALS 

Core: Ferrite DR core 

Wire: Enamelled copper wire 

Terminal Electrode: Ag & Sn/Pb 

Temperature Rise: 40°C max. at rated current 



Specifications are subject to change without notice. 
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SMD POWER INDUCTORS 




■ Available in E12 series 




■ High DC current 


POURNS 





SDR1006 Series 



Bourns® SMD Power Inductors 



ELECTRICAL SPECIFICATIONS 



Bourns 
Part 

1 M 


L(uH) 


RDC 

{«) 
max, 


IDC 
(A) 

iriax. 


cnomnc -inn ka 
oUH 1UUO - 1UU M 


1U ± d\J 1 70 


n nc 
U.Uo 


o cn 


*i on KA 


■i o i ono/ 

id ± d\J70 


n n7 


O AC 

dAo 


H cn KA 


■* rr , OHO/ 


n no 
U.Uo 




1 on M 


iq , ono/ 


n nQ 

u.uy 


one 


oon KA 


oo _i_ ono/ 
dd ± dUvo 


n i n 
U.l U 


i QC 

i .yo 


ovn \s 


o"7 _■_ h no/ 

df ± \\J70 


U.l i 




- ooU r\ 


oo ± 1 UVo 


n 1 o 


l .OU 


- 390 K 


OJ7 X 1 \J /O 


0. 14 


1 .oo 


-470 K 


47 ±10% 


0.17 


1.25 


-560 K 


56 ± 10% 


0.19 


1.15 


-680 K 


68 ±10% 


0.22 


1.10 


-820 K 


82 ±10% 


0.25 


1.00 


- 101 K 


100 ± 10% 


0.35 


0.97 


- 121 K 


120 ± 10% 


0.40 


0.89 


- 151 K 


150 ± 10% 


0.47 


0.78 


- 181 K 


180 ± 10% 


0.63 


0.72 


-221 K 


220 ± 10% 


0.73 


0.66 


-271 K 


270 ± 10% 


0.97 


0.57 


- 331 K 


330 ± 10% 


1.15 


0.52 


-391 K 


390 ± 10% 


1.30 


0.48 


-471 K 


470 ± 10% 


1.48 


0.42 


- 561 K 


560 ± 10% 


1.90 


0.33 


-681 K 


680 ± 10% 


2.25 


0.28 


-821 K 


820 ± 10% 


2.55 


0.24 



PART NUMBER 

SDR 10 06 - 100 K 
(1) (2) (3) (4) (5) 

(1) DR Core for surface mounting 

(2) Outside Diameter: 1 0.0 mm max. 

(3) Body Height: 6.0mm max. 

(4) Inductance: 10uH 

(5) Tolerance: (K: ±10%, M: ±20%) 



CONFIGURATION 





DIMENSIONS 

A: 9.8*° mm 
B: 5.8*° mm 
C: 2.9 typ. mm 



MATERIALS 

Core: Ferrite DR core 

Wire: Enamelled copper wire 

Terminal Electrode: Ag + Sn/Pb 

Temperature Rise: 40°C max. at rated current 



Specifications are subject to change without notice. 
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SDR0805/SDR1006 Series 

Bourns® SMD Power Inductors 



CARRIER TAPE REELS 




L 




THICKNESS 0.10 MM MAX. 



EMBOSSED CAVITY 



EMBOSSED CARRIER 



REEL DIMENSIONS (MM) 



SDR0805: 1 6mm - 1 000 pcs./reel 
SDR1 006: 24mm - 1 000 pcs./reel 





A 












16mm 


330 


24 ±1 


13.0 ±0.5 


18 


50° 


23.5 


24mm 


330 


24 ± 1 


13.0 ±0.5 


26 


50° 


31.5 



MATERIALS: 

Paper 
Plastics 



16 

(24) 
mm 



6.2 (6T) mil 



END 



3 



START 



O O O O O ffO OOOffOOOOO 0/6 o o 



°) ( '° H( O GO CM *)(f) 



NO COMPONENT 



COMPONENTS 



12 mm 



NO COMPONENT 



200 mm 12000 mm 

USER DIRECTION OF FEED 



400 mm 



STRENGTH OF COVER TAPE 



TOP COVER TAPE 



165° TO 180° 




The force for tearing off cover tape is 
10 to 130 grams in the arrow direction. 



Specifications are subject to change without notice. 
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SMD POWER INDUCTORS 

■ High inductance up to 1 .2mH 

■ E1 2 series available 



SDR0906 Series 

Bourns'" SMD Power Inductors 



ELECTRICAL SPECIFICATIONS 



Bourns 




RDC 


.DC 


Part 


L(uH) 


(ft) 


(A) 


Mn 

nu. 




max. 


indA, 


OLTlUauD 1 UU IVI 


1 n + on% 


n no 




1 C\J IVI 


1? + ?n% 

\C X C\J /o 


n 1 n 


? nn 


- 1 «;n m 

1 JU IVI 


1 O X £U /o 


n 1 1 


1 Qn 


I OVJ IVI 


is + ?n% 

1 O X £U /O 


n 1 o 


1 an 

I .ou 


- 9?n M 

£.£XJ IVI 


oo + ?n% 


n n 

U. 1 o 


1 fin 

I .ou 


- 97n K 


£ ( X I u /o 


n 1 r 

U. 1 o 


1 An 


- T^n k 

oou r\ 


+ 1 n% 

OO X I u /o 


n 1 r 

U. I o 


1 9R 


- 7Qn K 


oy x I u /o 


n iq 


1.19 


- 47n k 


47 + 1 n% 

/ X I u /o 


n 


1 m 

I ■ I u 


- 560 K 


56 ± 10% 


0.26 


1 .05 


-680K 


68 ± 10% 


0.31 


1.00 


-820K 


82 ± 10% 


0.33 


0.95 


- 101 K 


100 ± 10% 


0.39 


0.90 


- 121 K 


120 ± 10% 


0.43 


0.85 


- 151 K 


150 ± 10% 


0.56 


0.75 


- 181 K 


180 ± 10% 


0.64 


0.70 


-221 K 


220 ± 10% 


0.85 


0.60 


-271 K 


270 ±10% 


1.00 


0.55 


-331 K 


330 ±10% 


1.27 


0.50 


-391 K 


390 ± 10% 


1.40 


0.45 




470 ± 10% 


1.63 


0.40 


-561 K 


560 ± 10% 


2.10 


0.32 


-681 K 


680 ±10% 


2.40 


0.28 


- 821 K 


820 ± 10% 


2.75 


0.24 


- 102 K 


1000 ± 10% 


3.50 


0.22 


- 122 K 


1200 ± 10% 


4.00 


0.20 



SCHEMATIC 



0- 



PART NUMBER 

SDR 09 06 - 100 

(D (2) (3) (4) 

(1) DR Core for surface mounting 

(2) Outside Diameter: 9.0 mm max. 

(3) Body Height: 6.3mm max. 

(4) Inductance: 10uH 

(5) Tolerance: (K: ±10%, M: ±20%) 



_K 
(5) 



CONFIGURATION 




DIMENSIONS 



A: 10.5*° mm 

B: 6.3*° mm 

E: 2.5* 03 mm 

F: 11.0*° 5 mm 

F': 12.5*° 5 mm 



MATERIALS 

Core: 

Wire: 

Base: 

Adhesive: 

Temperature Rise: 



..Ferrite DR core 
..Enamelled copper wire 
..Pept FR530 
..Epoxy 

,.40°C max. at rated current 



Specifications are subject to change without notice. 
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SDR0906 Series 

Bourns® SMD Power Inductors 



CARRIER TAPE REELS 




— )T|— 




THICKNESS 0.10 MM MAX. 



EMBOSSED CAVITY 



EMBOSSED CARRIER 



REEL DIMENSIONS (MM) 



Type 


A 


B 


C 








24mm 


330 


24 ± 0.8 


13.0 ±0.5 


26 


50° 


31.5 



700 pcs./reel 



MATERIALS: 

Paper 
Plastics 



24 
mm 



6.85 mm 
t = 0.35 mm 



4 mm 



START ■ 



o o o o o ffo OOP <ffo O O O O Q//6 Off o o 




200 mm 



1 1 200 mm 
USER DIRECTION OF FEED 



STRENGTH OF COVER TAPE 



TOP COVER TAPE 




The force for tearing off cover tape is 
10 to 130 grams in the arrow direction. 
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FIXED RADIAL LEAD INDUCTORS 




■ Three types available 




■ High Q and low temperature rise (20°C max. at rated current) 


POURNS 


■ Available in E12 series 



RL0608/RL0812/RL1014 Series 

Bourns® Leaded Inductors 



These high quality radial fixed inductors are available from 
1 (iH to 100 mH with a standard tolerance of 10% (5% on 
request). 



MATERIALS 

Core: Ferrite DR core 

Wire: Enamelled copper wire 

Lead: Tinned copper wire 

Outer: RLA - Ceracoating (Standard color code) 

RLB - Shrinkable tube 



PART NUMBER 

RL B 06 08 - 

(D (2) (3) (4) 

(1) Radial lead type 

(2) A: Blue ceracoating 
B: Tube cover 

(3) Outside diameter 

(4) Body height 

(5) Inductance 

(6) (J: ±5%, K: ±10%, M: ±20%) 



100 K 

(5) (6) 



CONFIGURATION 



1 A " k 








3rd DOT 






. 2nd DOT 










1st DOT 


B 




_L 





XI 



RU\0608 



• 


1st DOT 




2nd DOT 




3rd DOT 







RLA0812 
RLA1014 




RLB0608 
RLB0812 
RLB1014 



Bourns 




(mm) 


C 
(mm) 


D 

(mm) 


{ E ^ 


I V 

"■■""I 






RL_0608 


6.0*° 


8.5*° 


15.0*° 


10.0*° 


3.0'° 


2.0 


0.50 


1.0 uH.,.1000 uH 


RL_0812 


8.0*° 


12.0*° 


15.0*° 


10.0*° 


3.0*° 


3.0 


0.65 


47 uH.,.47 mH 


RL_1014 


10.0*° 


14.0*° 


15.0*° 


10.0*° 


3.0*° 


5.0 


0.65 


100 MH...100mH 



362 



to change without notice. 



RL0608/RL0812/RL1014 Series 

Bourns® Leaded Inductors 



STANDARD COLOR CODE 



Color Code 


1st 
Significant 
Figure 


2nd 
Significant 


= v 

Multiplying 
Factor 


4th 
L-Tolerance 


BK 


Black 








1 




BN 


Brown 


1 


1 


10 




R 


Red 


2 


2 


100 







Orange 


3 


3 


1000 


±3% 


Y 


Yellow 


4 


4 






GN 


Green 


5 


5 






BU 


Blue 


6 


6 






V 


Violet 


7 


7 






GY 


Gray 


8 


8 






W 


White 


9 


9 






GD 


Golden 






0.1 


±5% 


SIL 


Silver 






0.01 


±10% 


None (Body color) 








±20% 



3 COLOR CODE INDUCTANCE EXPRESSION 
Inductance = x 10 



3rd 
2nd 
1st 



Example: 560 uH ±20% = 56 x 101 (GN, BU, BN) 



4 COLOR CODE INDUCTANCE EXPRESSION 
Inductance = _ _ x 10 



■4th 
■3rd 
2nd 
1st 



Example: 150 uH ±10% = 15x10' (BN, GN, BN, SIL) 



Specifications are subject to change without notice. 
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RL0608/RL0812/RL1014 Series 

Bourns® Leaded Inductors 



RL0608 SERIES ELECTRICAL CHARACTERISTICS 



■ 



BOURNS Part No. 


— — — — — — — 

Inductance 
(MH) 




SRF 
(MHz) mtn. 


RDC 

{£!) max. 


IDC 
(rnA) max. 


RL 0608 - 1 ROM 


1.0 ± 20% 


60 


7.96 


105.0 


0.10 


1030 




- 1R2M 


1.2 ± 20% 


60 


7.96 


90.0 


0.15 


980 




- 1R5M 


1.5 ± 20% 


60 


7.96 


75.0 


0.20 


920 




- 1R8M 


A O /lAfl/ 

1 .8 ± 20% 


60 


7.96 


70.0 


0.22 


880 




-2R2M 


2.2 ± 20% 


60 


7.96 


65.0 


0.24 


830 




-2R7M 


2.7 ± 20% 


60 


7.96 


60.0 


0.27 


790 




-3R3M 


o o . ono/ 
i.6 ± 20% 


60 


7.96 


en r\ 
oO.O 


f\ on 
O.oO 


750 




-3R9M 


o o i ono/ 
0.9 ± 20% 


60 


7.96 


4b.O 


n on 
O.oO 


/20 




-4R7M 


4.7 ± 20% 


60 


7.96 


40.0 


0.35 


670 


-5R6K 


5.6 ± 10% 


60 


7.96 


35.0 


0.35 


640 


-6R8K 


6.8 ± 10% 


60 


7.96 


30.0 


0.40 


620 


-8R2K 


8.2 ± 10% 


60 


7.96 


25.0 


0.40 


590 


- 100K 


A f\. f\ . A AD/ 

10.0 ± 10% 


60 


2.52 


20.0 


0.45 


550 


- 120K 


12.0 ± 10% 


60 


2.52 


15.0 


0.50 


530 




- 150K 


lO.U ± 1U% 


60 


2.52 


lo.O 


n cc 
O.OO 


enn 
000 




- 180K 


18.0 ± 10% 


60 


2.52 


11.0 


0.60 


480 




-220K 


22.0 ± 10% 


60 


2.52 


10.0 


0.65 


460 


-270K 


27.0 ± 10% 


50 


2.52 


9.0 


0.75 


430 




-330K 


33.0 ±10% 


50 


2.52 


8.0 


0.85 


410 




-390K 


39.0 ±10% 


50 


2.52 


7.5 


0.90 


390 




-470K 


47.0 ± 10% 


50 


2.52 


7.0 


1.00 


370 




56.0 ± 10% 


50 


2.52 


6.5 


1.20 


350 


-680K 


68.0 ± 10% 


50 


2.52 


6.0 


1.30 


340 


-820K 


82.0 ± 10% 


50 


2.52 


5.5 


1.50 


320 


- 101K 


100.0 ± 10% 


50 


0.796 


5.0 


1.70 


305 


-121K 


120.0 ±10% 


50 


0.796 


4.8 


1.90 


290 


- 151K 


150.0 ± 10% 


50 


0.796 


4.4 


2.10 


275 




- 181K 


180.0 ±10% 


50 


0.796 


4.2 


2.30 


235 




-221K 


220.0 ± 10% 


45 


0.796 


3.8 


2.50 


200 




-271K 


270.0 ± 10% 


45 


0.796 


3.6 


2.75 


180 




-331K 


330.0 ± 10% 


45 


0.796 


3.3 


4.68 


165 


-391K 


390.0 ± 10% 


45 


0.796 


3.0 


6.00 


150 


-471K 


470.0 ± 10% 


55 


0.796 


2.8 


6.50 


140 


-561K 


560.0 ± 10% 


55 


0.796 


2.4 


8.50 


135 


-681K 


680.0 ± 10% 


55 


0.796 


2.2 


9.00 


125 


-821K 


820.0 ± 10% 


55 


0.796 


2.0 


9.60 


120 




- 102K 


1000.0 ± 10% 


55 


0.252 


1.8 


11.50 


100 



Packaging: 500 pieces in bags; 5000 pieces in a box 



RL0608/RL0812/RL1014 Series 

Bourns® Leaded Inductors 



BOURNS Part No. 


Inductance 


Q 


Test freq. (MHz) 


SRF 


RDC 


IDC 




(uH) 


min. 


L Q 


(MHz) min. 


(fl) max. 


(mA) max. 


RL 0812 -470K 


47 ± 10% 


30 


2.520 


6.00 


0.40 


450 


-560K 


56 ±10% 


30 


2.520 


5.50 


0.45 


400 


-680K 


68 ± 10% 


30 


2.520 


5.00 


0.50 


360 


-820K 


82 ± 10% 


30 


2.520 


4.50 


0.50 


340 


- 101K 


100 ± 10% 


45 


0.796 


4.20 


0.60 


320 


- 121K 


120 ± 10% 


45 


0.796 


3.60 


0.70 


300 


- 151K 


150 ± 10% 


45 


0.796 


3.40 


0.90 


280 


-181K 


180± 10% 


45 


0.796 


3.20 


1.00 


260 


-221K 


220 ± 10% 


45 


0.796 


3.00 


1.20 


240 


-271K 


270 ± 10% 


45 


0.796 


2.80 


1.40 


220 


-331K 


330 ± 10% 


45 


0.796 


2.50 


1.60 


200 


-391K 


390 ± 10% 


45 


0.796 


2.30 


1.80 


180 


-471K 


470 ± 10% 


45 


0.796 


2.20 


2.00 


160 


-561K 


560 ± 10% 


45 


0.796 


2.00 


2.50 


150 


-681K 


680 ± 10% 


45 


0.796 


1.70 


2.90 


140 


- 821 K 


820 ± 10% 


45 


0.796 


1.50 


3.10 


130 


- 102K 


1000 ± 10% 


45 


0.252 


1.40 


3.90 


120 


- 122K 


1200 ± 10% 


60 


0.252 


1.10 


4.40 


110 


- 152K 


1500 ± 10% 


60 


0.252 


0.90 


6.00 


100 


- 182K 


1800 ± 10% 


60 


0.252 


0.80 


7.00 


90 


-222K 


2200 ± 10% 


60 


0.252 


0.75 


8.00 


80 


-272K 


2700 ± 10% 


60 


0.252 


0.70 


9.00 


70 


-332K 


3300 ± 10% 


60 


0.252 


0.60 


12.00 


60 


-392K 


3900 ± 10% 


60 


0.252 


0.55 


14.00 


55 


-472K 


4700 ± 10% 


60 


0.252 


0.50 


16.00 


50 


-562K 


5600 ± 10% 


60 


0.252 


0.48 


18.00 


45 


-682K 


6800 ± 10% 


60 


0.252 


0.44 


24.00 


40 


-822K 


8200 ± 10% 


60 


0.252 


0.40 


30.00 


36 


- 103K 


1 0000 ± 10% 


60 


0.0796 


0.36 


39.00 


34 


- 123K 


1 2000 ± 10% 


60 


0.0796 


0.32 


46.00 


32 


- 153K 


15000 ±10% 


60 


0.0796 


0.30 


54.00 


30 


- 183K 


18000 ± 10% 


60 


0.0796 


0.28 


76.00 


27 


-223K 


22000 ± 10% 


60 


0.0796 


0.24 


92.00 


25 


-273K 


27000 ±10% 


60 


0.0796 


0.20 


102.00 


22 


-333K 


33000 ±10% 


60 


0.0796 


0.16 


140.00 


20 


-393K 


39000 ±10% 


60 


0.0796 


0.13 


150.00 


18 


-473K 


47000 ± 10% 


60 


0.0796 


0.10 


162.00 


16 



Packaging: 500 pieces in bags; 5,000 pieces in a box 



Specifications are subject to change without notice. 



RL0608/RL0812/RL1014 Series 

Bourns® Leaded Inductors 



RL1014 SERIES ELECTRICAL CHARACTERISTICS 



■ 



BOURNS Part No. 


Inductance 




mm 
mill. 


Test freq. (MHz) 


SRF 


RDC 

(£1) max. 


IDC 
(mA| ma it 

II 1 l^\J 1 1 IQAi 


Di ini4 1 m k 


1 nn -*- 1 no/ n 

I UU ± I U /O 


AR 
HO 


7qr n 


"\ on 

o.^u 


n R5 

u.oo 


^50 




1 on + 1 no/, 

I lU X lu/O 


45 

ho 


7QP, n 


*k nn 

o.uu 


n Q5 


OJU 


1 51 k 


1 50 -t. 1 no/ 

I OU ± IU/0 


45 


7Qfi n 

f iJO.U 


o an 


1 05 

I .uo 


?1 n 

O I u 


1011/ 


1 «n + 1 no/, 

I ou ± I u /O 


45 


* yo.u 


9 5n 


1 15 

I . I o 


OUU 


001 k 


oon .u 1 no/ 
«u ± i uyo 


4n 

HU 


7Q« n 


o m 
i u 


1 °,n 
l .ou 


^OU 


071 k 


07n 1 no/ 

&rU ± IU/0 


An 

HU 


7Qft n 


o nn 


1 5n 
I .ou 


OfiO 

LOU 


T51 k 
- OO I K 


oon j- 1 no/ 
oou ± l uyo 


4U 


7Qfi n 
/ yo.u 


1 Q5 


1 70 

I ./ u 




O.Q1 k 


oon 1 np/ 
oyu ± i u /o 


an 

HU 


7Qfi n 


1 fi5 


1 ft5 
I .oo 


9^n 


471 k 


A7n 4- mo/ 


oo 


7Qfi n 


1 55 

I .oo 


o °,n 


oi n 

c. I U 


5R1 k 


ccri , h no/ 

OOU x I U /0 


oo 


7Qfi n 


1 °,n 

I .ou 


55 


onn 


- DO 1 r\ 


fiftn .4- 1 no/ 

OOU X IU/0 


°.5 
oo 


7Qfi n 


1 1C 

1 . 1 o 


fi5 


1 Qn 

I oil 


ft01 k 


flon .4. 1 no/ 

0<lU x lU/o 


OC 
OO 


7Qfi n 


1 nn 

I .UU 


o. m 

O. I u 


1 fin 

I ou 


- 1 nok 


mnn -i. 1 no/ 

I UUU X IU/0 


5n 
ou 


059 n 


n qo 
u.au 


H. I U 


1 fin 

I OU 


_ -I OOk 


ionn a- 1 no/ 

l c. UU X IU/0 


5n 

ou 


059 n 


n An 

u.ou 


A 70 

H. / u 


1 5n 

I ou 


- 1 59k 


1 snn + 1 n% 

I OUU X IU/0 


5n 

ou 


959 n 


n 7n 

U. 1 u 


5 fin 

o.ou 


1 ^n 

I ou 


- 182K 


1800 ± 10% 


50 


252.0 


0.60 


7.40 


115 


-222K 


2200 ± 10% 


50 


252.0 


0.55 


8.40 


110 


-272K 


2700 ± 10% 


50 


252.0 


0.50 


9.60 


95 


-332K 


3300 ± 10% 


50 


252.0 


0.45 


10.50 


80 


-392K 


3900 ± 10% 


50 


252.0 


0.40 


12.00 


70 


-472K 


4700 ± 10% 


45 


252.0 


0.38 


14.00 


65 


-562K 


5600 ± 10% 


45 


252.0 


0.36 


16.00 


60 


-682K 


6800 ± 10% 


40 


252.0 


0.34 


18.00 


55 


-822K 


8200 ± 10% 


40 


252.0 


0.32 


24.50 


50 


-103K 


10000 ±10% 


50 


79.6 


0.30 


32.00 


45 


-123K 


12000 ±10% 


50 


79.6 


0.28 


36.00 


40 


-153K 


1 5000 ± 10% 


50 


79.6 


0.26 


48.00 


35 


-183K 


18000 ± 10% 


45 


79.6 


0.24 


52.00 


30 


-223K 


22000 ±10% 


45 


79.6 


0.22 


58.00 


28 


-273K 


27000 ± 10% 


45 


79.6 


0.20 


62.00 


26 


-333K 


33000 ± 1 0% 


45 


79.6 


0.18 


90.00 


24 


-393K 


39000 ±10% 


40 


79.6 


0.17 


100.00 


22 


-473K 


47000 ± 10% 


35 


79.6 


0.16 


150.00 


20 


-563K 


56000 ±10% 


35 


79.6 


0.15 


200.00 


18 


-683K 


68000 ±10% 


35 


79.6 


0.14 


220.00 


16 


-823K 


82000 ±10% 


30 


79.6 


0.12 


240.00 


14 


- 104K 


100000 ± 10% 


30 


25.2 


0.10 


300.00 


12 



Packaging: 300 pieces in bags; 3000 pieces in a box 



Specifications are subject to change without notice. 
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HIGH RATED CURRENT FIXED INDUCTORS 




■ Four types available 




■ High rated current for high current circuits 


V 


■ RLB0712 and RLB0912 can be tape and reel packaged for automated 




assembly 


® 

POURNS 


■ Available in E12 series 



RLB071 2/RLB091 2/RLB091 4/RLB1 31 4 Series 

Bourns® High Current Inductors 



These radial lead fixed inductors are mainly used in 
applications for high current circuits. 

RLB0712 




A 


7.5*° mm 




B 


B 


12.0*° mm 




C 


15.0*" mm 






D 


10.0*° mm 


E 




E 


3.0*° mm 






F 


3.0* 08 mm 




C 




(BULK) 






F 


5.0* 05 mm 








(TAPED) 






L W: 0.65* 005 mm 



RLB0914 




A: 
B: 
C: 
D: 
E: 
F: 
W: 



9.5*° mm 
14.0*" mm 
15.0*° mm 
1 0.0*° mm 
3.0*° mm 
5.0 i00S mm 
0.65' 05 mm 



PART NUMBER 



EL S 09 12 - 100 K 
(1) (2) (3) (4) (5) (6) 

(1) Radial lead type 

(2) Tube cover 

(3) Outside diameter 

(4) Body height 

(5) Inductance 

(6) Tolerance: (K: ±10%, M: ±20%) 

(7) Tape and reel 



IZB 
(7) 



RLB0912 




A: 
B: 
C: 
E: 
F: 

F: 

W: 



9.5*° mm 

12.0*° mm 

5.0*' mm 

3.0*° mm 

5.0* 08 mm 
(BULK) 

5.0* 05 mm 
(TAPED) 

0.65" 05 mm 



RLB1314 





13.0*° mm 
14.0*° mm 
15.0 15 mm 
3.0*° mm 

}per electrical 
spec, sheet 



A: 
B: 
C: 
E: 
F: 



Specifications are subject to change without notice. 
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RLB071 2/RLB091 2/RLB091 4/RLB1 31 4 Series 

Bourns® High Current Inductors 



RLB0712 SERIES ELECTRICAL CHARACTERISTICS 



BOURNS Part No. 


Inductance 


Q 


Test freq. (Hz) 


SRF 


RDC 


IDC 


IM") 


mln. 


■ 

L 


Q 


(MHz) mm. 


(ki) max. 


imA) max. 


RLE? 071? - 100K 


10 + 10% 


20 


1 k 


2.520 M 


16.0 


0.07 


1 100 


- 120K 


12 ± 10% 


20 


1 k 


2.520 M 


12.0 


0.08 


1000 


- 150K 


15 ± 10% 


20 


1 k 


2.520 M 


10.0 


0.09 


900 


- 180K 


18 ± 10% 


20 


1 k 


2.520 M 


10.0 


0.10 


750 


-220K 


22 ± 10% 


20 


1 k 


2.520 M 


9.0 


0.12 


700 


-270K 


27 ±10% 


20 


1 k 


2.520 M 


8.0 


0.13 


650 


-330K 


33 ±10% 


20 


1 k 


2.520 M 


7.0 


0.15 


600 


-390K 


39 ±10% 


20 


1 k 


2.520 M 


6.0 


0.16 


550 


-470K 


47 ± 10% 


20 


1 k 


2.520 M 


6.0 


0.18 


450 


-560K 


56 ± 10% 


20 


1 k 


2.520 M 


5.0 


0.21 


400 


-680K 


68 ± 10% 


20 


1 k 


2.520 M 


5.0 


0.24 


360 


-820K 


82 ±10% 


20 


1 k 


2.520 M 


5.0 


0.35 


340 


- 101K 


100 ± 10% 


20 


1 k 


0.796 M 


4.0 


0.40 


320 


- 121K 


120 ± 10% 


20 


1 k 


0.796 M 


4.0 


0.45 


300 


- 151K 


150 ± 10% 


20 


1 k 


0.796 M 


3.5 


0.50 


280 


- 181K 


180 ± 10% 


20 


1 k 


0.796 M 


3.0 


0.75 


260 


-221K 


220 ± 10% 


20 


1 k 


0.796 M 


3.0 


0.90 


240 


- 271 K 


270 ± 10% 


20 


1 k 


0.796 M 


2.5 


1.00 


220 


- 331 K 


330 ± 10% 


20 


1 k 


0.796 M 


2.5 


1.10 


200 


-391K 


390 ± 10% 


20 


1 k 


0.796 M 


2.0 


1.20 


180 


-471K 


470 ± 10% 


20 


1 k 


0.796 M 


2.0 


1.50 


160 


-561K 


560 ± 10% 


20 


1 k 


0.796 M 


2.0 


1.80 


150 



Packaging: 500 pieces in bags; available in ammo pack - 1 ,000 pieces per box 



Ferrite DR core 
Enameled copper wire 
Tinned copper wire for bulk 
Tinned CP wire for tape 
Shrinkable tube 125°C, 600V 

20°C max. at rated current 



368 



MATERIALS 

Core: 

Wire: 

Lead: 

Lead: 

Tube 

Temperature 
Rise: 




to change without notice. 



RLB071 2/RLB091 2/RLB091 4/RLB1 31 4 Series 

Bourns® High Current Inductors 

RLB0912 SERIES ELECTRICAL CHARACTERISTICS 



BOURNS Part No. 


rss- 


min. 


Test f i 
L 


eq. (Hz) 

Q 




SRF 
(MHz) min. 


RDC 

(Q) max. 


IDC 
(A) max. 


RLB 0912 - 1R5M 


1 .5 ± 20% 


30 


1 k 


7.960 M 


78.0 


0.008 


5.4 


-2R2M 


2.2 ± 20% 


30 


1 k 


7.960 M 


63.0 


0.010 


4.5 


-3R3M 


3.3 ± 20% 


30 


1 k 


7.960 M 


50.0 


0.018 


3.6 


-4R7M 


4.7 ± 20% 


30 


1 k 


7.960 M 


41.0 


0.022 


3.1 


-6R8M 


6.8 ± 20% 


30 


1 k 


7.960 M 


33.0 


0.028 


2.5 


- 100K 


10.0 ± 10% 


60 


1 k 


2.520 M 


27.0 


0.043 


2.1 


-150K 


15.0 ±10% 


50 


1 k 


2.520 M 


21.0 


0.056 


1.7 


-220K 


22.0 ± 10% 


50 


1 k 


2.520 M 


17.0 


0.086 


1.4 


-330K 


33.0 ± 10% 


45 


1 k 


2.520 M 


13.0 


0.140 


1.1 


-470K 


47.0 ± 10% 


40 


1 k 


2.520 M 


11.0 


0.170 


0.96 


-680K 


68.0 ± 10% 


35 


1 k 


2.520 M 


9.0 


0.280 


0.79 


- 101K 


100.0 ±10% 


55 


1 k 


0.796 M 


7.2 


0.330 


0.66 


-151K 


150.0 ±10% 


40 


1 k 


0.796 M 


5.7 


0.560 


0.53 


-221K 


220.0 ± 10% 


30 


1 k 


0.796 M 


4.5 


0.720 


0.44 


-331K 


330.0 ± 10% 


25 


1 k 


0.796 M 


3.6 


1.100 


0.36 


-471K 


470.0 ± 10% 


25 


1 k 


0.796 M 


2.9 


1.700 


0.30 


-681K 


680.0 ± 10% 


25 


1 k 


0.796 M 


2.3 


2.300 


0.25 


- 102K 


1000.0 ±10% 


55 


1 k 


0.252 M 


1.9 


4.300 


0.20 



Packaging: 500 pieces per bag; available on tape and reel - 500 pieces per reel 

MATERIALS 

Core: Ferrite DR core 

Wire: Enameled copper wire 

Lead: Tinned copper wire for bulk 

Lead: Tinned CP wire for tape 

Tube Shrinkable tube 125°C, 600V 

Temperature 

Rise: 20°C max. at rated current 



Specifications are subject to change without notice. 




Bourns® High Current Inductors 




RLB0914 SERIES ELECTRICAL CHARACTERISTICS 



■ 



Ho. 


Inductance 

'/. -i t\ 

(uH) 


Q 

min. 


Test freq. (MHz) 
L Q 


SRF 
(MHz) mm. 


RDC 

(ii) max. 


IDC 

(A) max. 


RLB 0914-3R3M 


O.O ± 20% 


20 


7.960 


70.0 


0.027 


3.60 


-4R7M 


A ~7 i OAO/ 


on 


7.960 


cn n 


0.033 


o on 


-6R8M 


c o ■ ono/ 
O.O ± 2U% 


20 


7.960 


30.0 


0.039 


3.00 


-100K 


■inn. inn/ 
IU.U ± 1U% 


cn 
SO 


o con 


on n 
^0.0 


n f\A o 
0.048 


o "7n 




-120K 


\2..\J ± 10% 


50 


o con 
2.520 


15.0 


n ncc 
0.055 


2.50 




-150K 


To.U ± l U% 


50 


2.520 


10.0 


0.060 


2.40 




- 180K 


1ft n + m% 


40 


9 5?fl 




Ofi 1 ! 






- 220K 


22.0 ± 10% 


40 


2.520 


9.0 


0.090 


1.90 




-270K 


27.0 ± 10% 


40 


2.520 


8.5 


0.110 


1.80 


-330K 


33.0 ± 10% 


40 


2.520 


8.0 


0.120 


1.70 


-390K 


39.0 ± 10% 


30 


2.520 


7.0 


0.130 


1.60 


-470K 


47.0 ± 10% 


30 


2.520 


6.0 


0.140 


1.50 


-560K 


56.0 ± 10% 


30 


2.520 


5.0 


0.200 


1.30 


-680K 


68.0 ± 10% 


30 


2.520 


4.5 


0.210 


1.20 


-820K 


82.0 ± 10% 


30 


2.520 


4.0 


0.230 


1.10 




-101K 


100.0 ± 10% 


30 


0.796 


3.5 


0.280 


1.00 




- 121K 


120.0 ± 10% 


30 


0.796 


3.0 


0.320 


0.90 




- 151K 


150.0 ± 10% 


30 


0.796 


2.8 


0.370 


0.80 


- 181K 


180.0 ± 10% 


30 


0.796 


2.6 


0.540 


0.75 




-221K 


220.0 ± 10% 


20 


0.796 


2.4 


0.600 


0.70 




-271K 


270.0 ±10% 


20 


0.796 


2.2 


0.680 


0.65 




-331K 


330.0 ± 10% 


20 


0.796 


2.0 


0.760 


0.60 




-391K 


390.0 ± 10% 


20 


0.796 


1.9 


0.850 


0.55 




-471K 


470.0 ± 10% 


20 


0.796 


1.8 


1.300 


0.50 


-561K 


560.0 ± 10% 


20 


0.796 


1.7 


1.400 


045 


-681K 


680.0 ± 10% 


20 


0.796 


1.6 


1.600 


0.40 


-821K 


820.0 ± 10% 


20 


0.796 


1.5 


1.800 


0.35 


-102K 


1 000.0 ± 10% 


40 


0.252 


1.3 


2.100 


0.30 



Packaging: 500 pieces in bags; 5,000 pieces per box 



MATERIALS 

Core: Ferrite DR core 

Wire: Enameled copper wire 

Lead: Tinned copper wire 

Tube Shrinkable tube 125°C, 600V 

Temperature 

Rise: 40°C max. at rated current 



Specifications are subject to change without notice. 
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RLB071 2/RLB091 2/RLB091 4/RLB1 31 4 Series 

Bourns® High Current Inductors 



RLB1314 SERIES ELECTRICAL CHARACTERISTICS 





Ref. 


Test freq. (Hz) I SRF 
L Q (MHz) Typ. 


RDC 
ICVl may 


IDC 
£AJ mux. 


W Dia. 
mm ±0 05 


F 

mm + 1 .0 

llllll i 1 • V 


RLB 1314-3R3M 


3.3 ± 20% 


90 


1 k 


7.96 M 


59.00 


0.008 


5.600 


0.8 


10.0 


-4R7M 


4.7 ± 20% 


100 


1 k 


7.96 M 


45.00 


0.009 


4.700 


0.8 


10.0 


-6R8M 


6.8 ± 20% 


80 


1 k 


7.96 M 


34.00 


0.012 


3.900 


0.7 


10.0 


- 100M 


10.0 ±20% 


140 


1 k 


2.52 M 


26.00 


0.015 


3.200 


0.7 


10.0 


- 150M 


15.0 ±20% 


120 


1 k 


2.52 M 


19.00 


0.019 


2.600 


0.7 


10.0 


-220K 


22.0 ±10% 


110 


1 k 


2.52 M 


14.00 


0.026 


2.200 


0.7 


10.0 


-330K 


33.0 ± 10% 


100 


1 k 


2.52 M 


10.00 


0.045 


1.800 


0.6 


10.0 


-470K 


47.0 ± 10% 


90 


1 k 


2.52 M 


8.30 


0.056 


1.500 


0.6 


10.0 


-680K 


68.0 ± 10% 


80 


1 k 


2.52 M 


6.70 


0.092 


1.200 


0.8 


7.0 


- 101K 


100.0 ± 10% 


70 


1 k 


796 K 


5.40 


0.120 


1.000 


0.8 


7.0 


-151K 


150.0 ± 10% 


70 


1 k 


796 K 


4.30 


0.200 


0.820 


0.8 


7.0 


-221K 


220.0 ±10% 


40 


1 k 


796 K 


3.40 


0.250 


0.680 


0.8 


7.0 


-331K 


330.0 ± 10% 


40 


1 k 


796 K 


2.70 


0.420 


0.550 


0.8 


7.0 


-471K 


470.0 ± 10% 


30 


1 k 


796 K 


2.30 


0.510 


0.460 


0.8 


7.0 


-681K 


680.0 ± 10% 


30 


1 k 


796 K 


1.90 


0.790 


0.380 


0.8 


7.0 


- 102K 


1000.0 ± 10% 


40 


1 k 


252 K 


1.60 


1.300 


0.310 


0.8 


7.0 


- 152K 


1500.0 ± 10% 


30 


1 k 


252 K 


1.30 


1.700 


0.250 


0.8 


7.0 


-222K 


2200.0 ± 10% 


60 


1 k 


252 K 


1.10 


2.900 


0.210 


0.8 


7.0 


-332K 


3300.0 ±10% 


50 


1 k 


252 K 


0.90 


3.700 


0.170 


0.8 


7.0 


-472K 


4700.0 ±10% 


50 


1 k 


252 K 


0.76 


5.600 


0.140 


0.8 


7.0 


-682K 


6800.0 ± 10% 


60 


1 k 


252 K 


0.65 


9.400 


0.120 


0.8 


7.0 


- 103K 


10000.0 ± 10% 


80 


1 k 


79.6 K 


0.53 


12.000 


0.100 


0.8 


7.0 


- 153K 


15000.0 ±10% 


70 


1 k 


79.6 K 


0.41 


15.000 


0.082 


0.8 


7.0 



Packaging: 300 pieces in bags; 3,000 pieces per box 

MATERIALS 

Core: Ferrite DR core 

Wire: Enameled copper wire 

Lead: 0.6 dia. - 0.8 dia. mm soldered copper wire (3.3nH - 47 |iH) 

Lead: 0.8 dia. mm tinned copper wire (68 nH - 1 5 |J.H) 

Tube Shrinkable tube 125°C, 600V 

Temperature 

Rise: 20°C max. at rated current 





SHIELDED FIXED INDUCTORS 

■ High inductance up to 47mH 

■ High Q level 



FSR1013Series 

Bourns® Shielded Inductors 













t 




-T 




13.0±0.5 


5±1 


N 


— p- 


► 



o 



□ 



PART NUMBER 

L S B 10 13 - 102 K 
(1) (2) (3) (4) (5) (6) (7) 

(1) Fixed inductor 

(2) Shielded 

(3) Radial type 

(4) Outside Dia.: 10.5* 05 mm 

(5) Body height: 13.0 10 5 mm 

(6) Inductance: 1.0 mH 

(7) Tolerance: ±10% 



ELECTRICAL CHARACTERISTICS 



BOURNS Part No. 


Inductance 
(mH) 


Q 

min. 


Testfi 
L 


eg. (Hz) 


SRF 
(kHz) min. 


RDC 

(£2) max. 


Rated Curr. 
IDC(mA) 




FSR 1013- 102K 


1.0 ± 10% 


40 


1 k 


252.0 k 


740 


4.0 


150 




- 122K 


1.2 ±10% 


40 


1 k 


252.0 k 


670 


5.0 


140 




- 152K 


1.5 ± 10% 


40 


1 k 


252.0 k 


500 


6.0 


130 




- 182K 


1.8 ± 10% 


40 


1 k 


252.0 k 


480 


7.0 


115 




-222K 


2.2 ± 10% 


40 


1 k 


252.0 k 


410 


10.0 


100 




-272K 


2.7 ± 10% 


40 


1 k 


252.0 k 


390 


11.0 


95 




-332K 


3.3 ± 10% 


30 


1 k 


252.0 k 


350 


12.0 


85 




-392K 


3.9 ± 10% 


30 


1 k 


252.0 k 


340 


13.0 


80 




-472K 


4.7 ± 10% 


30 


1 k 


252.0 k 


320 


23.0 


70 




-562K 


5.6 ± 10% 


30 


1 k 


252.0 k 


310 


25.0 


65 




- 682K 


6.8 ± 10% 


20 


1 k 


252.0 k 


280 


30.0 


60 




-822K 


8.2 ± 10% 


20 


1 k 


252.0 k 


260 


32.0 


50 




- 103K 


10.0± 10% 


50 


1 k 


79.6 k 


240 


35.0 


45 




-123K 


12.0 ± 10% 


50 


1 k 


79.6 k 


210 


50.0 


40 




- 153K 


15.0 ± 10% 


50 


1 k 


79.6 k 


190 


58.0 


38 




- 183K 


18.0 ± 10% 


50 


1 k 


79.6 k 


180 


63.0 


35 




-223K 


22.0 ± 10% 


40 


1 k 


79.6 k 


140 


90.0 


30 




-273K 


27.0 ± 10% 


40 


1 k 


79.6 k 


130 


100.0 


28 




-333K 


33.0 ± 10% 


40 


1 k 


79.6 k 


125 


115.0 


25 




-393K 


39.0 ± 10% 


30 


1 k 


79.6 k 


120 


185.0 


23 


-473K 


47.0 ± 10% 


30 


1 k 


79.6 k 


110 


205.0 


22 



MATERIALS 

Core: Ferrite POT core 

Wire: Enamelled copper wire 

Bobbin: Phenolic 

Adhesive: Epoxy resin 

Temperature 

40°C max. at rated current 
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THICK FILM CHIP RESISTOR ARRAYS 

■ Convex and concave terminals 

■ 2, 4 and 8 elements available 

■ Resistance tolerance 5% and 1 % 

■ E12 series from 10 ohms to 1 megohm 



® 



CAT/CAY Series 

Bourns® Chip Resistor Arrays 



Available 3rd Quarter '95 



SPECIFICATIONS 



Requirement 


Characteristics 


Test Method 


Short Time Overload 


±1% 


Rated Voltage X 2.5, 5 seconds 


Soldering Heat 


±1% 


i 

260°C ±5°C, 10 seconds ±1 second 


Temperature Cycling (5) 


±1% 


1 25°C (30 minutes) - normal (1 5 minutes) 
-30°C (30 minutes) - normal (15 minutes) 


Moisture Load Life 


±2% 


1000 hours 


Load Life 


±2% 


1 000 hours 



CHARACTERISTICS 



Characteristics 


CAT16/CAY16 


CAT20 


CAT32 


Number of Elements 


2,4,8 


4 


4 


Power Rating 


62mW 


100mW 


125mW 


Resistance Tolerance 


5%, 1 % 


5% 


5% 


Resistance Range E1 2 


10 ohms - 1 megohm 


TOR. 


±200ppm/°C 


Max. Working Voltage 


50V 


100V 


200V 


Operating Temp. Range 


-55°C-125°C 


Rating Temperature 




+70°C 



DIMENSIONS (MM) 



Model 


Number 

Of 
Elements 


A 


B 


C 


D 


E 


F 


CAT16 
CAY16 


2 

4* 

8 


0.5±0.15 


1 .6±0.2 
3.2±0.2 
6.4±0.2 


0.8±0.05 


1.6±0.2 


0.5±0.1 


0.3±0.15 


CAT20 


4 


0.9±0.15 


5.1 ±0.3 


1 .27±0.05 


2.0±0.2 


0.6±0.1 


0.4±0.2 


CAT32 


4 


0.9±0.15 


5.1 ±0.3 


1.27±0.05 


3.2±0.2 


0.6±0.1 


0.5±015 



*5% preferred, 1 % available 
CAT 

[T'-T~r v/ T~r v -T~r- / n 



CAY 



T 



r 

T 




HOW TO ORDER 

CA T 16 - 103 J 4 

Chip Arrays — 

Type 

• T = Concave 

• Y = Convex 

Models ' 



• 16 = 0603 Chip 

• 20 = 0805 Chip 
•32 = 1206 Chip 

Resistance 

•103 = 10K 

• 1003 = 100K 

Tolerance 

• F = 1 % 

• J = 5% 



Resistors — 
•2 = 2 pes. 
• 4 = 4 pes. 
•8 = 8 pes. 



TAPE AND REEL PACKAGING 



Model 
Number 


Pieces per Reel 


2r 


4r 


8r 


CAT1 6VCAY1 6* 


5,000 


5,000 


4,000 


CAT20 




4,000 




CAT32 




2,000 





•PLASTIC REEL WITH PAPER TAPE 



SCHEMATIC 




n = 2,4,8 



R 2 



Specifications are subject to change without notice. 
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THICK FILM CHIP RESISTORS 

■ Very high quality and stability 

■ Power rating at 70°C: CR0603 - 0.1 OW, CR0805 - 0.1 25W, 
CR1206-0.25W 

■ Three layer contacting process with nickel barrier prevents leaching and 
provides excellent solderability 

■ Tight tolerances of bottom electrode width 

■ Suitable for all types of soldering processes 



Models CR0603/CR0805/CR1206 

Bourns® Chip Resistors 



Electrical Characteristics 



Characteristic 


Model 
CR0603 


Model 
CR0805 


Model 
CR1206 


Power Rating @ 70°C 


1/1 OW 


1/8W 


1/4W 


Operating "emperature Range 


-55°C to+125°C 


Derated to Load at 


+125°C 


Maximum Working Voltage 


50V 


150V 


200V 


Maximum Overload Voltage 


100V 


300V 


400V 


Resistance Range: 1%, E-96 


10£2-1M£2 


Resistance Range: 5%, E-24 
Zero Ohm Jumper <0.01Q 


1Q-10MQ 


Temperature Coefficient 


Special value on request 
1%:±100ppm/°C 
5%: ±200ppm/°C 
m-10a: -200ppm/°C to +500ppm/°C 



Chip Dimensions in Inches (millimeters) 



Dimension 


Model 
CR0603 


Model 
CR0805 


Model 
CR1206 


L 


0.063±0.004 
(1.60±0.10) 


0.079±0.006 
(2.00±0.15) 


0.126±0.006 
(3.20±0.15) 


W 


0.031 ±0.004 
(0.80±0.10) 


0.049±0.004 
(1.25±0.10) 


0.063±0.006 
(1.60±0.15) 


H 


0.018±0.004 
(0.45±0.10) 


0.020±0.004 
(0.50±0.10) 


0.024±0.004 
(0.60±0.10) 


H 


0.012±0.008 
(0.30±0.20) 


0.016+0.008 
(0.40±0.20) 


0.020±0.010 
(0.50±0.25) 


'2 


0.012±0.008 
(0.30±0.20) 


0.016±0.008 
(0.40±0.20) 


0.020±0.010 
(0.50±0.25) 



Dimensional Drawings 




Resistor (Ru02) 
(Jumper chip is 
a conductor) 



i— Overcoat 




Alumina Substrate 
Internal Electrode (Ag-Pd) 
Secondary Electrode (Nickel Plated) 
External Electrode (Solder Plated) 
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■ Paper tape on reel for automatic placement 



Models CR0603/CR0805/CR1206 

Bourns® Chip Resistors 



Performance Characteristics (Tests According to MIL-STD-202, MIL-R-55342B, EIA RS-396) 



Test 


Procedure 


Method 


Soecification 


Deviation from Nominal 


1% 


5% 


DC Resistance 




MIL-STD-202 303 
EIA RS-396 4.4 


MIL-R-55342D 4.7.2 


F:<±1% 


<±5.0% 


Thermal Shock 


-40°C, 60 minutes; 
+125°C, 60 minutes 


MIL-STD-202 107 
EIA RS-396 4.5 


MIL-R-55342D 4.7.3 


<±0.5% +0.05S2 


<±1% +0.05Q 


Low Temperature 
Operation 


-55°C, 1 hour off; 
45 minutes on 


MIL-R-55342D 4.7.4 
EIA RS-396 4.6 


MIL-R-55342D 4.7.4 


<±0.5% 0.05Q 


<±1.0%+0.05£2 


Short Time 
Overload 


Rated Voltage x 2.5; 
5 seconds 
CR0603: 100V max. 
CR0805; 300V max. 
CR1206: 400V max. 


MIL-R-55342D 4.7.5 
EIA RS-396 4.7 


MIL-R-55342D 4.7.5 


<±1% +0.05Q 


<±2.0% +0.05JJ 


High Temperature 
Exposure 


+125°C; 1000 hours 


MIL-R-55342D 4.7.6 
EIA RS-396 4.8 


MIL-R-55342D 4.7.6 


<±1.0% +0.05fi 


<+2.0%+0.1£2 


Resistance to 
Soldering Heat 


260°C, 10 seconds 


MIL-R-55342D 4.7.7 


MIL-R-55342D 4.7.7 


<±0.5% +0.05£J 


St1.0% +0.05O 


Moisture 
Resistance 


90-98%RH; 10 cycles 


MIL-STD-202 106D 
EIA RS-396 4.9 


MIL-R-55342D 4.7.8 


<±0.5% +0.05O 


<±2.0% +0.05Q 


Load Life 
1000 Hours 


+70°C; 1.5 hours on, 
0.5 hours off; 
1000 hours 


MIL-STD-202 108 
Condition D 
EIA RS-396 4.12 


MIL-R-55342D 4.7.10 


<±1.0% +0.05fi 


<±3.0% +0.1 £1 


Solderability 


+235°C; 3 seconds 


MIL-STD-202 208 
EIA RS-396 4.11 


MIL-R-55342D 4.7.11 


>95% of area 
covered 


>95% of area 
covered 


Terminal Strength 


Pull Test 


MIL-R-55342D 4.7.12 


MIL-R-55342D 4.7.12 


>500g 


>500g 


Current Noise 


Quan-Tech Model 31 5B 


MIL-STD-202 308 


MIL-R-55342D 6.6 


RS1k£2; max. 1u.VA/ 
R<10k£2; max. 3u.VA/ 
R<100k£i; max. 6nVA/ 
R<1MQ; max. 10nV/V 


R<1k£2; max. 1uVA/ 
R<10ki2; max. 3^V/V 
R<100k£i; max. 6aVA/ 
R<2M£J; max. 10^A/ 


Humidity, 
Steady State 


+40°C; 90-95% RH, 
1344 Hours 


MIL-STD-202 103B 
Condition D 




<±2.5% +0.05£2 


<±2.5% +0.05Q 


Salt Spray 


96 hours 


MIL-STD-202 101D 
Condition A 




<±1.0% +0.2£2 


<±1.0%+0.m 


Vibration 


10-2000 Hz, 6 hours 


MIL-STD-202 201A 




<±0.5% +0.1 Q 


<±1.0% +0.1Q 


Voltage Coefficient 




MIL-STD-202 309 




<100ppmA/ 


<100ppm/V 


Insulation 
Resistance 


Test Potential 500V 
CR0603: 100V 


MIL-STD-202 302 
Condition B 




>10 3 MQ 


>10 3 MJ2 


Dielectric 

Withstanding 

Voltage 




MIL-STD-202 301 




>500V (CR1206, CR0805) 
>300V (CR0603) 


Drop Test 


1m 


MIL-STD-202 203B 




<±0.5% +0.1 n 


<±i.o% +o.m 


Bending Test 


5mm/90mm; 10 sec. 






<±1% +0.05U 


<±1.0% +0.05£2 



Specifications are subject to change without notice. 



Models CR0603/CR0805/CR1206 

Bourns® Chip Resistors 



Packaging Dimensions 

(Conforms to EIA RS-481A) 




4.0 ± 0.1— J |— 1.5 +0.1/-0— | |— 175±0 - 1 



Maximum 1mm thick 

'Cumulative tolerance over 10 holes: ±0.2mm 



Series 


A 


B 


CR0603 


1.9 ±0.1 


1.1 ±0.1 


CR0805 


2.4 +0.2/-0.1 


1.65 +0.2/-0.1 


CR1206 


3.5 ±0.1 


1.95 +0.1/-0.05 




Marking on reel: Part number, quantity, resistance value and tolerance, date code. 



1.0±0.2— - 



10.0± 1.5- 




Part Numbering System and Marking 



c 


R 


1 


2 





6 




F 


X 




8 


2 


5 


2 




E 



SIZE 



0603 



0805 











COMMON CODE 



Chip Resistor 



TCR (ppm/°C) 


X 





W 


±200 


/ 


±250 



RESISTANCE 
TOLERANCE 


F 


±1% 


J 


±5% (Jumper 



RESISTANCE VALUE FOR 1% TOLERANCE 



<100£2 R stands for decimal point 
(24R3 = 24.3H) 



RESISTANCE VALUE FOR 5% TOLERANCE 



<1 0Q. R stands for decimal point 
(4R7 = 4.7H) 



>1 0Q First two digits are significant 
numbers, third digit number of 
zeros (Example: 470kf2) 



Jumper 




PACKAGING 



E Paper Tape, 



Specifications are subject to change without notice. 



Models CR0603/CR0805/CR1206 

Bourns® Chip Resistors 



CR0603 
CR0805 
CR1206 



CR0805 
CR1206 





5% marking 
Value = 1 0Kfl 



1 % marking 
Value = 10K£2 



CR0603 
EIA-96 Marking 



1 % marking 
Value = 12.4K£2 



Marking Explanation 

• 5% tolerance: 3 digits, first two digits are 
significant, third digit is number of zeros. 
Letter R is decimal point. 

• 1 % tolerance: 4 digits, first three digits are 
significant, fourth digit is number of zeros. 
Letter R is decimal point. 

• 0603 1 %: EIA-96 marking 



EIA-96 Marking for CR0603, 1% 



Code 


R Value 


Code 


R Value 


Code 


R Value 


Code 


R Value 


Code 


R Value 


Code 


R Value 


Code 


R Value 


Code 


R Value 


01 


100 


13 


133 


25 


178 


37 


237 


49 


316 


61 


422 


73 


562 


85 


750 


02 


102 


14 


137 


26 


182 


38 


243 


50 


324 


62 


432 


74 


576 


86 


768 


03 


105 


15 


140 


27 


187 


39 


249 


51 


332 


63 


442 


75 


590 


87 


787 


04 


107 


16 


143 


28 


191 


40 


255 


52 


340 


64 


453 


76 


604 


88 


806 


05 


110 


17 


147 


29 


196 


41 


261 


53 


348 


65 


464 


77 


619 


89 


825 


06 


113 


18 


150 


30 


200 


42 


267 


54 


357 


66 


475 


78 


634 


90 


845 


07 


115 


19 


154 


31 


205 


43 


274 


55 


365 


67 


487 


79 


649 


91 


866 


08 


118 


20 


158 


32 


210 


44 


280 


56 


374 


68 


499 


80 


665 


92 


887 


09 


121 


21 


162 


33 


215 


45 


287 


57 


383 


69 


511 


81 


681 


93 


909 


10 


124 


22 


165 


34 


221 


46 


294 


58 


392 


70 


523 


82 


698 


94 


931 


11 


127 


23 


169 


35 


226 


47 


301 


59 


402 


71 


536 


83 


715 


95 


953 


12 


130 


24 


174 


36 


232 


48 


309 


60 


412 


72 


549 


84 


732 


96 


976 



This table shows the first two digits for the three-digit EIA-96 part marking scheme. The third character is a letter multiplier: 
S=10 2 R=10' A=10° B=10' C=10 2 D=10 3 E=10 4 F=10 5 



Lab-Kit: CR1206-JW-LAB1 

1206 Style, ±5%, ±200ppm/°C, 
E24 



Lab-Kit: CR0805-JW-LAB2 

0805 Style, ±5%, ±200ppm/°C, 
E24 



Lab-Kit: CR1206-FX-LAB3 

1206 Style, ±1%, ±100ppm/°C, 
E24 



50 pes. each: 



1t2-10O: E12 
10Q-1MS2: E24 
1MO-10MS2: E12 



50 pes. each: 24Q - 1 MQ: E24 
Jumper 



50 pes. each: 10£i - 1 MQ: E24 
Jumper 



Lab-Kit: CR1206-FX-LAB4 50 pes. each: 

1206 Style, ±1 %, ±100ppm/°C, 

E48 



10£2-1Mn: E48 
Every other value 
Jumper 



Lab-Kit: CR0805-FX-LAB5 

0805 Style, ±1%, ±100ppm/°C, 
E24 



50 pes. each: 75Q - 1 Mil: 
Jumper 



Lab-Kit: CR0603-JW-LAB6 50 pes. each: 3.3H-10Q: 
0603 Style, ±5%, ±200ppm/°C, 1 0£2 - 1 M£i: 

E24 Jumper 



E24 



E12 
E24 



Specifications are subject to change without notice. 








MODULAR CONTACT - MALE 

■ Rechargeable battery-pack applications 

■ 2 through 6 contacts 

■ Precious metal contacts 

■ Various contact forces and heights 

■ Surface mount or through-hole 

■ Pick and place compatible 

■ IR and vapor phase compatible 



Model 70AD/M 

Bourns® Modular Contact 



TESTS PER MIL-STD-1344A 

Electrical Characteristics 

Rating 3 amps continuous 

Contact Resistance Method 3004.1 

@ 25°C < 0.025 ohms* 

Dielectric Withstanding Voltage 

Method 3001 .1 > 500Vrms 

Environmental Characteristics 

Insulation Resistance Method 3003.1 

> 10,000 megohms 

Humidity 

Method 1002.2, 3003.1, 3004.1 

Insulation Resistance 

> 10,000 megohms 

A Contact Resistance < 0.003 ohms* 

Operating Temperature 

-55°C to+125°C 

Durability Method 2016 

After 10,000 Matings 

A Contact Resistance < 0.003 ohms* 

Plating Paladium-nickel, gold 

Standard Packaging 50 pes. per tube 

"with optional contact mate 



Model 70AD Male 




4.00 PITCH TYP. • 
0.76- 



-m — m — n__ 



— 1.27 2 PLCS. 



2.41 



1.27 ± 0.05 DIA. 
2 PLCS. 

OPTIONAL LOCATOR 
PINS 



1.590 ±0.254 TYP 

3 PLCS.' 
5.40 REF. 
3 PLCS.-] 




1.78 TYP. 



3.81 ± 0.25- 



-11.00 ±0.25 - 



r5.47±0.25 
3 PLCS. 



I 
T 



1.02 ±0.25 



-0.13 ±0.07 
TYP. 



1.02 2 PLCS 



J 



HOW TO ORDER 

70AD J 



Model - 



J 



003 - M L 



Terminal Style 

J= SMT 

H = Through-hole 

Number of Contacts - 
002 through 006 

Gender 

M= Male 
F = Female 

Height - 



L = Low Profile 



Options 

= Standard 

1 = Locator Pins 



RECOMMENDED LAND PATTERN 



- 8.00 - 



1.07- 
3 PLCS 



2.29 
3 PLCS 



JES- -0- -0 



1.57 ±0.07 DIA: 
THRU 2 PLCS. 



2.29 3 PLCS. 
1.57 2 PLCS. 



4.00 TYP. 
4.8' 







<S>-L, 



9.63 



4.00 



4.55 - 



2.00 2 PLCS. 



4.55 



•Available options as shown above. 
Contact factory for spec drawings. 



DIMENSIONS ARE IN MILLIMETERS. 



TOLERANCES ARE ±0.30 
UNLESS OTHERWISE SPECIFIED. 
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Specifications are subject to change without notice. 
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MODULAR CONTACT - FEMALE 




■ Rechargeable battery-pack applications 


m 


■ Precious metal contacts 




■ Surface mount or through-hole 




■ Pick and place compatible 


POURNS 


■ IR and vapor phase compatible 



Model 70AD/F 

Bourns® Modular Contact 



TESTS PER MIL-STD-1344A 

Electrical Characteristics 

Rating 3 amps continuous 

Contact Resistance Method 3004.1 

@25°C < 0.025 ohms* 

Dielectric Withstanding Voltage 

Method 3001 .1 > 500Vrms 

Environmental Characteristics 

Insulation Resistance Method 3003.1 

> 1 0,000 megohms 

Humidity 

Method 1002.2, 3003.1, 3004.1 

Insulation Resistance 

> 10,000 megohms 

A Contact Resistance < 0.003 ohms* 

Operating Temperature 

-55°C to +125-C 

Durability Method 2016 

After 10,000 Matings 

A Contact Resistance < 0.003 ohms* 

Plating Paladium-nickel, gold 

Standard Packaging 50 pes. per tube 

"with optional contact mate 
tcontact factory for additional pin 
configurations 



HOW TO ORDER 

70AD J - 003 - F L 

Model 1 



Terminal Style 

J = SMT 

H = Through-hole 

Number of Contacts - 
002 through 006 

Gender ■ 



M = Male 
F = Female 



Height 

L = Low Profile 



Options 

= Standard 

1 = Locator Pins 



Model 70AD Female (Optional)* 

U 12.98 



11.0 



H 



RECOMMENDED LAND PATTERN 
8.00 TYP. 



1.5 TYP. 



I 



11.51 ±0.38 



2.54 3 PLCS. 



1.55 REFTYP. 

=i-L 



T 



4.01 TYP. 



□ 00 



r 

5.26 TYP. 




0.99 TYP. 



MR 

0.08±0.07J 
TYP. 

0.18 TYP. - 



2.16- 



10.52 TYP. 



1.07 TYP. 



•CONTACT FACTORY FOR ADDITIONAL PIN FIGURATIONS. 



DIMENSIONS ARE IN MILLIMETERS. 

TOLERANCES ARE +0.30 
UNLESS OTHERWISE SPECIFIED. 



Specifications are subject to change without notice. 
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PART NUMBER INDEX 



Model Description Page 

BA 58 Absolute Shaft Encoder, 10-24 Bit 212 

Bl 30 Incremental Shaft Encoder with Opto-ASIC 194 

Bl 31 Incremental Shaft Encoder with Opto-ASIC 188 

Bl 32 Incremental Shaft Encoder with Opto-ASIC 190 

Bl 36 Incremental Shaft Encoder with Opto-ASIC 197 

Bl 39 Incremental Shaft Encoder with Opto-ASIC 1 92 

Bl 58 Incremental Shaft Encoder with Opto-ASIC 201 

Bl 58-D Low Cost Incremental Hollow Shaft Encoder with Opto-ASIC 206 

Bl 58-H Incremental Hollow Shaft Encoder with Opto-ASIC 209 

BRN-SBC 0303 Balun Transformers 346 

0604 Balun Transformers 345 

CAT 1 6 Concave Thick Film Chip Resistor Array 373 

CAT 20 Concave Thick Film Chip Resistor Array 373 

CAT 32 Concave Thick Film Chip Resistor Array 373 

CAY 16 Convex Thick Film Chip Resistor Array 373 

CAY 20 Convex Thick Film Chip Resistor Array 373 

CAY 32 Convex Thick Film Chip Resistor Array 373 

CM 32 SMT Chip Inductor 351 

CM 45 SMT Chip Inductor 351 

CR 0603 1/0 Watt Chip Resistor 374 

CR 0805 1/8 Watt Chip Resistor 374 

CR 1206 1/4 Watt Chip Resistor 374 

CT-23 1-1/16" (27mm) Digital 0-10 Turns-Counting Dial 322 

CT-26 1-1/8" (28mm) Digital 0-1 Turns-Counting Dial 322 

CT-46 1-13/16" (46mm) Digital 0-20 Turns-Counting Dial 325 

CT-50 7/8" (22mm) Digital 0-10 Turns-Counting Dial 324 

EC Digital Contacting Encoders 182 

EN Rotary Optical Encoders 180 

ESD Shaftless Contacting Encoder 185 

DSS100 Digital Sapphire Pressure Sensor 308 

FSR1013 Shielded Inductors 372 

H-22 22mm Digital 0-15 Turns-Counting Dial 330 

H-25 Trimmer Stacking Strap 66 

H-26 Trimmer Side Bracket 66 

H-28 Trimmer Stacking Strap 66 

H-385 Protector for Pushbutton Potentiometer 295 

H-46 46mm Digital 0-20 Turns-Counting Dial 326 

H-58P 1-1/4" (32mm) Rectangular Trimmer Panel Mount 64 

H-65P 1/2" (12.7mm) Square Panel Mount 64 
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PART NUMBER INDEX 



Description Page 

H~82 Trimmer Panel Seal ■ 64 

H-83P Trimmer Panel Mount 64 

H-1 14P 3/8" (9.53mm) Square Trimmer Panel Mount ••■ ■ DO 

H-115P 3/8" (9.53mm) Square Trimmer Panel Mount 65 

H-1 16P 3/8" (9.53mm) Square Trimmer Panel Mount 65 

H-490 25mm 0-30 Turns Counting Dial 327 

H-506 22mm 0-15 Turns Counting Dial 338 

H507-6 22mm 0-15 Turns Counting Dial 329 

H-800 Trimmer Lab Design Kit (Trim-Bin) 73 

H-814 SMT Trimmer Lab Design Kit 73 

LM-LP-1000 ...Sealed/Leaded Telephone Line Matching Transformers 333 

LM-NP-1 000. ..Sealed/Leaded Telephone Line Matching Transformers 333 

LM-9000 Open Frame/Leaded Telephone Line Matching Transformers 335 

MD-50 28mm 0-1 Turns Counting Dial 323 

PC Low Cost Conductive Plastic Slimline Potentiometer 262 

RF2 Wideband RF Transformers 339 

RF3 Wideband RF Transformers 339 

RF4 Wideband RF Transformers 339 

RJ12 1-1/4" (32mm) Military Grade Trimmer 11 

RJ22 1/2" (12.7mm) Military Grade Trimmer 17 

RJ24 3/4" (19.05mm) Military Grade Trimmer 22 

RJ26 1/4" (6.35mm) Military Grade Trimmer 19 

RJ50 1/4" (6.35mm) Military Grade Trimmer 44 

RJR24 3/4" (19.05mm) High-Rel Military Grade Trimmer 23 

RJR26 1/4" (6.35mm) High-Rel Military Grade Trimmer 19 

RJR50 1/4" (6.35mm) High-Rel Military Grade Trimmer 44 

RL0608 Leaded Inductor 362 

RL0812 Leaded Inductor 362 

RL1014 Leaded Inductor 362 

RLB0712 High Current Inductor 367 

RLB0912 High Current Inductor 367 

RLB0914 High Current Inductor 367 

RLB1314 High Current Inductor 367 

RT12 1-1/4" (32mm) Military Grade Trimmer 10 

RT22 1/2 " (12.7mm) Military Grade Trimmer 16 

RT24 3/8" (9.53mm) Military Grade Trimmer .21 

RT26 1/4" (6.35mm) Military Grade Trimmer 18 

RTR22 1/2" (12.7mm) High-Rel Military Grade Trimmer 16 

RTR24 3/8" (9.53mm) High-Rel Military Grade Trimmer 21 
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Model Description Page 

SD Dual Section Low Profile Open Frame Slide Potentiometer 259 

SDR0805 SMT Power Inductor 357 

SDR0906 SMT Power Inductor 360 

SDR1006 SMT Power Inductor 358 

SM-LP-5001 ...SMT Subminiature Telephone Line Matching Transformer 337 

SM-LP-5002... Ultra-low Profile SMT Telephone Line Matching Transformer 338 

SS Single Section Low Profile Open Frame Slide Potentiometer ... 

■■■ 

ST3100 High Accuracy Millivolt Sapphire Sensor 310 

ST31 1 High Temperature Sapphire Sensor 31 1 

ST3130 High Accuracy 4-20mA Sapphire Sensor 312 

ST3140 High Accuracy Amplified Sapphire Sensor 313 

ST3200 High Pressure Millivolt Sapphire Sensor 314 

ST3210 High Temperature Sapphire Sensor 315 

ST3230 High Pressure 4-20mA Sapphire Sensor 316 

ST3240 High Accuracy Amplified Sapphire Sensor.... • f ■ 317 

ST3300 High Temperature Melt Sensor 318 

ST3400 Downhole Sapphire Sensor ■ ■ • .319 

ST5020 Explosion Proof Sapphire Sensor Od.\J 

20 SIP Cermet 15-Turn Sealed Trimmer 58 

39 1/2" (13mm) Sealed Rotary and Push Button Switch/Potentiometer 237 

51 1/2" (12.5mm) Cermet or Conductive Plastic Single-Turn Sealed Panel Control (.100" centers) 239 

52 1/2" (12.5mm) Cermet or Conductive Plastic Single-Turn Panel Control (.200" centers) 239 

53 1/2" (12.5mm) Cermet or Conductive Plastic Single-Turn Panel Control (Solder Lugs) 239 

70AD Modular Contacts ■■ ..378 

81 5/8" (16mm) Cermet or Conductive Plastic Single-Turn PC Pin Style Panel Control 242 

82 5/8" (16mm) Cermet or Conductive Plastic Single-Turn J-Hook Style Panel Control 242 

81/82 5/8" (16mm) Single-Turn Modular Variable Attenuator 254 

83 5/8" (16mm) Wirewound 10-Turn PC Pin Style Precision Panel Control 243 

84 5/8" (16mm) Hybritron® 10-Turn Solder Lug Style Precision Panel Control 243 

85 5/8" (16mm) Cermet or Conductive Plastic Single-Turn PC Pin Style Panel Control with Switch 245 

86 5/8" (16mm) Cermet or Conductive Plastic Single-Turn J-Hook Style Panel Control with Switch 245 

87 5/8" (16mm) Cermet or Conductive Plastic Single-Turn PC Pin Style Semi-Precision Panel Control 246 

88 5/8" (16mm) Cermet or Conductive Plastic Single-Turn J-Hook Style Semi-Precision Panel Control 246 

91 5/8" (16mm) Cermet or Conductive Plastic Single-Turn In-Line PC Pin Style Panel Control 250 

92 5/8" (16mm) Cermet or Conductive Plastic Single-Turn J-Hook Style Panel Control 250 

91/92 5/8" (16mm) Single-Turn Modular Variable Attenuator 254 

93 5/8" (16mm) Cermet or Conductive Plastic Single-Turn L-Pattern PC Pin Style Panel Control 250 

94 5/8" (16mm) Cermet or Conductive Plastic Single-Turn L-Pattern J-Hook Style Panel Control 250 

95 5/8" (1 6mm) Cermet or Conductive Plastic Single-Turn Triangle Pattern Solder Lug Style Panel Control 250 
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96 5/8" (16mm) Cermet or Conductive Plastic Single-Turn Sealed In-Line PC Pin Style Panel Control 250 

97 5/8" (16mm) Cermet or Conductive Plastic Single-Turn L-Pattern PC Pin Style Panel Control with Switch 251 

98 5/8" (16mm) Cermet or Conductive Plastic Single-Turn L-Pattern J-Hook Style Panel Control with Switch ....251 

99 5/8" (1 6mm) Cermet or Conductive Plastic Single-Turn Triangle Pattern Solder Lug Style Panel Control 

w/ Switch 251 

601 T-Filters (EMI/RFI Low Pass Filter) Resistor Networks 116 

700 RC Terminator Resistor Networks 118 

800 ECL Terminator Circuits - Capacitor Networks 120 

900 Capacitor Networks 123 

3005 3/4" (19.05mm) Wirewound 20-Turn Sealed Trimmer 58 

3006 3/4" (19.05mm) Cermet 15-Turn Sealed Trimmer 9 

3009 3/4" (19.05mm) Cermet 15-Turn Sealed Trimmer 58 

3048 Linear Motion Potentiometer 304 

3057 1-1/4" (32mm) Wirewound 22-Turn Sealed Trimmer 10 

3059 1-1/4" (32mm) Cermet 22-Turn Sealed Trimmer 11 

3082 1/2" (12.7mm) Cermet 10-Turn Sealed Trimmer 58 

3099 3/4" (19.05mm) DIP Cermet 20-Turn Sealed Trimmer 58 

3214 4mm SMT Cermet Multiturn Sealed Trimmer 12 

3224 4mm SMT Cermet Multiturn Sealed Trimmer 14 

3250 1/2" (12.7mm) Wirewound 25-Turn Sealed Trimmer 16 

3252 1/2" (12.7mm) Cermet 25-Turn Sealed Trimmer 17 

3260 1/4" (6.35mm) Wirewound 1 1 -Turn Sealed Trimmer 18 

3262 1/4" (6.35mm) Cermet 12-Turn Sealed Trimmer 19 

3266 1 .4" (6.35mm) Cermet Multiturn Sealed Trimmer 20 

3269 SMT 1/4" (6.35mm) Cermet 12-Turn Sealed Trimmer 58 

3272 SMT 3/8" (9.53mm) Cermet 12-Turn Sealed Trimmer 58 

3290 3/8" (9.53mm) Wirewound 25-Turn Sealed Trimmer 21 

3292 3/8" (9.53mm) Cermet 25-Turn Sealed Trimmer 22 

3296 3/8" (9.53mm) Cermet 25-Turn Sealed Trimmer 23 

3296-OT1 3/8" (9.53mm) Cermet 25-Turn Sealed Offset Adjustment Trimmer 25 

3296-LC2 3/8" (9.53mm) Leaded Cermet Multiturn Trimmer 24 

3299 3/8" (9.53mm) Cermet 25-Turn Sealed Trimmer 26 

3302 2mm SMT Cermet Open Frame Single-Turn Trimmer 27 

3303 3mm SMT Cermet Open Frame Single-Turn Trimmer 29 

3304 4mm SMT Cermet Open Frame Single-Turn Trimmer 31 

3306 6mm Cermet Single-Turn Open Style Trimmer 33 

3309 9mm Cermet Single-Turn Open Style Trimmer 34 

3310 9mm Square Sealed Conductive Plastic Panel Control 233 

3313 3mm SMT Cermet Single-Turn Sealed Trimmer 36 
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3314 4mm SMT Cermet Single-Turn Sealed Trimmer -■*■■ .37 

3315 9mm Square Sealed Bushing Mount/PC Board Encoder 177 

3316 6mm Carbon Single-Turn Open Style Trimmer 58 

331 8 6mm Leaded Cermet Open Frame Single-Turn Trimmer 39 

3319 9mm Carbon Single-Turn Open Style Trimmer 40 

3323 1/4" (6.35mm) Cermet Single-Turn Sealed Trimmer 58 

3324 4mm SMT Cermet Sealed Single-Turn Trimmer 42 

3325 1/4" (6.35mm) SMT Cermet Single-Turn Sealed Trimmer 58 

3329 1/4" (6.35mm) Cermet Single-Turn Sealed Trimmer • 

3335 1/5" (5.08mm) SMT Cermet Single-Turn Sealed Trimmer 58 

3339 5/16" (7.93mm) Cermet 4-Turn Sealed Trimmer 45 

3345 1/2" (12.7mm) Wirewound Single-Turn Sealed Trimmer •■• • 

58 

3352 3/8" (9.53mm) Cermet Single-Turn Open Style Trimmer 46 

3359/VA05* ....3/8" (9.53mm) Cermet Single-Turn Open Style Trimmer 58 

3362 1/4" (6.35mm) Cermet Single-Turn Sealed Trimmer 47 

3363 3mm SMT Cermet Single-Turn Open Style Trimmer 58 

3364 4mm SMT Cermet Open Frame Single-Turn Trimmer. ■ ..49 

3370 6mm Square Sealed Conductive Plastic Panel Control I 

3373 3mm SMT Cermet Sealed Single-Turn Trimmer .52 

3374 4mm SMT Cermet Single-Turn Sealed (5-Turn) Trimmer 53 

3375 6mm Square Sealed Bushing Mount/PC Board Encoder 174 

3386 3/8" (9.53mm) Cermet Single-Turn Sealed Trimmer 54 

3386-HV2 3/8" (9.53mm) Cermet Single-Turn Sealed Trimmer 56 

3386-HV3 3/8" (9.53mm) Leaded Cermet Single-Turn Trimmer 56 

3386-OT1 3/8" (9.53mm) Cermet Single-Turn Sealed Offset Adjustment Trimmer 57 

3400 44mm Wirewound 10-Turn Bushing Mount Precision Potentiometer 269 

3435 1-1/16" (27mm) Wirewound Single-Turn Bushing Mount Precision Potentiometer 279 

3437 1-1/16" (27mm) Wirewound Single-Turn Bushing Mount Precision Potentiometer 278 

3437S-HYB ....1-1/16" (27mm) Hybritron® Single-Turn Bushing Mount Precision Potentiometer 278 

3465 2" (51mm) Wirewound Single-Turn Servo Mount Precision Potentiometer 280 

3500 7/8" (22mm) Wirewound 10-Turn Bushing Mount Precision Potentiometer 270 

3501 7/8" (22mm) Hybritron® 10-Turn Bushing Mount Precision Potentiometer 270 

3540 7/8" (22mm) Wirewound 10-Turn Bushing Mount Precision Potentiometer 271 

3541 7/8" (22mm) Hybritron® 10-Turn Bushing Mount Precision Potentiometer 271 

3543 7/8" (22mm) Wirewound 3-Turn Bushing Mount Precision Potentiometer 272 

3545 7/8" (22mm) Wirewound 5-Turn Bushing Mount Precision Potentiometer ■ ■ ■ .272 

3550 7/8" (22mm) Wirewound 10-Turn Servo Mount Precision Potentiometer 273 

3551 7/8" (22mm) Hybritron® 10-Turn Servo Mount Precision Potentiometer 273 

3560 7/8" (22mm) Wirewound 3-Turn Servo Mount Precision Potentiometer 274 

*ln Europe. 
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3561 7/8" (22mm) Hybritron* 3-Turn Servo Mount Precision Potentiometer 274 

3590 7/8" (22mm) Wirewound 1 0-Turn Bushing Mount Precision Potentiometer 275 

3600 3/4" (19mm) Wirewound 10-Turn Bushing Mount Knobpot Potentiometer 290 

3610 7/8" (22mm) Wirewound 10-Turn Snap-In Mount Knobpot Potentiometer 291 

3640 1-1/4" (32mm) Wirewound 10-Turn Bushing Mount Knobpot Potentiometer 292 

...1-1/4" (32mm) Wirewound 10-Turn Bushing Mount Knobpot Potentiometer 293 

...Cermet Snap-In Digital Pushbutton Precision Potentiometer 294 

3700 1/2" (13mm) Wirewound 10-Turn Bushing Mount Precision Potentiometer 276 

3701 1/2" (13mm) Hybritron* 10-Turn Bushing Mount Precision Potentiometer 276 

3750 1/2" (12.7mm) Wirewound 10-Turn Servo Mount Precision Potentiometer 277 

3751 1/2" (12.7mm) Hybritron* 10-Turn Servo Mount Precision Potentiometer 277 

3851 3/4" (19mm) Conductive Plastic Single-Turn PC Pin Solder Lug Style Panel Control 255 

3852 3/4" (19mm) Cermet Single-Turn Panel Control 255 

3856 3/4" (19mm) Cermet 3-3/4-Turn Panel Control 255 

3862 1/2" (13mm) Cermet Single-Turn Panel Control 257 

4B04B 4 Pin Open Frame Thick Film Surge Resistor .115 

4K00T 8, 14, and 16 Pin Narrow Body Gull Wing SMT Thin Film Resistor Network 134 

4100R 8, 14, 16, 18 and 20 pin Molded DIP Thick Film Resistor Network 92 

4100T 8, 14, 16 and 18 Pin Molded DIP Thin Film Resistor Network 124 

4300H 4, 6, 8 and 10 Pin High Profile Molded SIP Thick Film Resistor Network 98 

4300K 4, 6, 8 and 10 Pin High Profile Molded SIP Thin Film Resistor Network 126 

4300M 4, 6, 8 and 10 Pin Medium Profile Molded SIP Thick Film Resistor Network 96 

4300R 6, 8, 9, 1 and 1 1 Pin Low Profile Molded SIP Thick Film Resistor Network 94 

4300S 4, 6, 8 and 10 Pin Medium Profile Molded SIP Thin Film Resistor Network 126 

4300T 6, 8, 9, 10 and 1 1 Pin Low Profile Molded SIP Thin Film Resistor Network 126 

4400P SMT 16 and 20 Pin Wide Body SOL Style Thick Film Resistor Network 108 

4400T 16 and 20 Pin Wide Body Gull Wing Thin Film Resistor Network 130 

4600H 4 to 14 Pin High Profile Conformal SIP Thick Film Resistor Network 106 

4600K 4 to 16 Pin High Profile Conformal SIP Thin Film Resistor Network 128 

4600M 4 to 14 Pin Medium Profile Conformal SIP Thick Film Resistor Network 104 

4600S 4 to 16 Pin Medium Profile Conformal SIP Thin Film Resistor Network 128 

4600T 4 to 16 Pin Low Profile Conformal SIP Thin Film Resistor Network 128 

4600U 4 to 12 Pin Ultra-Low Profile Conformal SIP Thick Film Resistor Network 100 

4600X 4 to 14 Pin Low Profile Conformal SIP Thick Film Resistor Network 102 

4800P SMT 14, 16, 18 and 20 Pin Medium Body SOM Style Thick Film Resistor Network 1 10 

4800T SMT 14, 16, 18 and 20 Pin Medium Body Gull Wing Thin Film Resistor Network 132 

4900P SMT 8, 14 and 16 Pin Narrow Body Thick Film Resistor Network 112 

6534 7/8" (22mm) Conductive Plastic Single-Turn Servo Mount Precision Potentiometer 281 

6537 7/8" (22mm) Conductive Plastic Single-Turn Servo Mount Precision Potentiometer 282 
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6538 7/8" (22mm) Conductive Plastic Single-Turn Servo Mount Precision Potentiometer 282 

6539 7/8" (22mm) Conductive Plastic Single-Turn Servo Mount Precision Potentiometer 

6544 1-1/16" (27mm) Conductive Plastic Single-Turn Servo Mount Precision Potentiometer 

6574 2" (51mm) Conductive Plastic Single-Turn Servo Mount Precision Potentiometer 285 

6575 2" (51mm) Conductive Plastic Single-Turn Servo Mount Precision Potentiometer 286 

6637 7/8" (22mm) Conductive Plastic Single-Turn Bushing Mount Precision Potentiometer 287 

6638 7/8" (22mm) Conductive Plastic Single-Turn Bushing Mount Precision Potentiometer 287 

6639 7/8" (22mm) Conductive Plastic Single-Turn Bushing Mount Precision Potentiometer 283 

6657 1-5/16" (33mm) Conductive Plastic Single-Turn Bushing Mount Precision Potentiometer 288 

6674 2" (51mm) Conductive Plastic Single-Turn Bushing Mount Precision Potentiometer 289 

7643 6mm SMT and Leaded, Sealed Selector Switch 157 

7644 4mm SMT and Leaded, Sealed Selector Switch .. 158 

7743 6mm SMT, Sealed Coded Switch 159 

7744 4mm SMT, Sealed Coded Switch 160 

7813 3mm SMT, Sealed Rotary Switch 162 

7814 4mm SMT and Leaded, Sealed Rotary Switch 163 

7823 6mm Leaded, Sealed Rotary Switch 165 

7829 6mm Leaded, Sealed Rotary Switch 166 

7835 5mm SMT, Sealed Rotary Switch 167 

7906 6mm Leaded, Sealed Key Switch 



7914 4mm SMT, Sealed Key Switch 170 

7916 6mm SMT, Sealed Key Switch 172 



, INC. LIFE SUPPORT AND NUCLEAR FACILITY APPLICATIONS POLICY 

As a general policy Bourns, Inc. does not recommend the use of any of its products in (a) life support applications where failure or malfunction of the Bourns product can be 
reasonably expected to cause failure of the life support device or to significantly affect its safety or effectiveness or (b) any nuclear facility applications. Bourns, Inc. will not 
knowingly sell its products for use in such applications unless it receives in writing assurances satisfactory to Bourns that (a) the risks of injury or damage have been minimized, 
(b) the customer assumes all such risks, and (c) the liability of Bourns is protected under the circumstances. 

Examples of devices considered to be life support are neonatal oxygen analyzers, nerve stimulators (whether used for anesthesia, pain relief, or other purposes), autotransfu- 
sion devices, blood pumps, defibrillators arrhythmia detectors and alarms, pacemakers, hemodialysis systems, peritoneal dialysis systems, neonatal ventilator incubators, ventila- 
tors for both adults and infants, anesthesia ventilators, and infusion pumps, as well as other devices designated as "critical" by the FDA. 

Examples of nuclear facility applications are applications in (a) a nuclear reactor or (b) any device designated or used in connections with the handling, processing, packaging, 
preparations, utilization, fabricating, alloying, storing, or disposal of fissionable material or waste products thereof. 
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